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PREFACE TO THE CANADIAN EDITION.

The present edition of Hamblin Smithes Arithmetic

is not sim^Dly a reprint of the EngUsh work. Several

articles have been introduced, which, it is hoped, will

render the book more useful. Some of these will be

found on pp. 33-40, 45, 48, 64, 92-95, 115. ' From
Simple Interest to Projjortiou the work has almost

altogether been re- written. Important subjects, such

as Discount, Stocks and Shares, Exchange, &c., have

been treated at much greater length than in our ordinary

text-books. Some articles of a practical business

nature, not usually found in school arithmetics, such as

Equation of Accounts, ^. 188 ; Partnership Settle-

ments, p. 224 ; have been introduced. For these we
are indebted to Mr. S. Gr. Beatty, late Principal of

Ontario Commercial College. Special care has been

taken to adapt the work to the wants of the business

community. Examination Papers of a somewhat diffi-

cult character have been added to each chapter. These

are designed to stimulate the student to think for him-

self, and to assist him in preparing for the different

official examinations. In order to render the work as

complete as possible, an Appendix lias been added, in

which the subjects of Interest, Discount, and Annuities

have been treated algebraically.

We have to thank Dr. McLellan for hints and

advice during the progress of the work.

Toronto, August, 1877.
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ARITHMETIC,

I. On the Method of Representing Numbers

by Figures.

1. Aeithmetic is the science whicli teaches the use oi

numbers.

2. The number one, or unity, is taken as the founda-

tion of all numbers, and all other numbers are derived

from it by the process of addition.

Thus:

Tioo is the number that results from adding one to one;
Three is the number that results from adding one to two ;

Four is the number that results from adding one to three;

and so on.

3. By means of the symbols or figures12345678 9,

called the nine significant digits, together with the

symbol or figure 0, called zero, we can represent num-
bers of any magnitude.

4. First, each of the significant digits, standing by
itself, represents a number greater by one than the

number represented by the digit that immediately pre-

cedes it in the list of digits.

Thus 7 rej)resents a number greater by orie than the

number represented by 6.
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5- The symbol + , read Plus, is used to denote the
operation of Addition.

The symbol = stands for the words "is equal to," or

"the result is."

Since

2=1 + 1, where unity is written twice,

3^=2+1=1 -f- 1 + 1, where unity is written three times.

4=3 -j- 1=1 -f 1 + 1 + 1, where unity is written four times,

and so on.

6. Numbers between nine and a hundred are repre-

sented by two figures, the one on the left-hand signifying

how many groiqos of ten units are contained in the num-
ber represented, and the one on the right-hand signify-

ing how many single units are contained in the number,
in addition to the groups of ten units.

Thus, in the expression 69,

the figure 6 represents six gi'oups of ten units,

the figure 9 rejDresents nine single units.

These groups of ten units are for brevity called Tens,

and the single units are for brevity called Units.

Numbers between ninety-nine and a thousand are

represented by three figures.

In the expression 745,

the figure 7 represents seven groups of a hundred units,

the figure 4 represents four groups of ten units,

the figure 5 represents five single units.

In the expression 3475,

the figure 8 represents three groups of a thoumnd units.

In the expression 28475,

the figure 2 represents two groups oiten thousand MmU.

In the expression 123475,

the figure 1 represents one group of a hundred thousand

units.

In the expression 9128475,

the figure 9 represents nine groups of a million units

;

and so on.



NUMBERS BY FIGURES. 8

7- To put the matter briefly : when we express a

number in figures, and tell off the figures /?-o??i right to

the jirst figure represents a number of units, \

the seeond figure represents a number of tens, L

the third figure represents a number of hundreds, J

the fourth figure represents a number of thousands, \

the fifth figure represents a number of <e>i6' 0/ </iou- I

sands, r

the sixth figure represents a number of hundreds of
thousands, )

the seventh figure represents a number of millions, \

the eiyhth figure represents a number oi tens of millions,
[

the ninth figure represents a number of hundreds of
[

miUions, )

the tenth figure represents a number of billions, \

the eleventh figure represents a number of tens of billions, I

the twelfth figure represents a number of hundreds of
[

billions, )

the thirteenth figure represents a number of trillions.

8. When the symbol appears in an expression, it

shows that the number, represented by the expression,

contains no single units, tens, hundreds, etc., according

as the is placed in the first, second, third place, the

order of place being reckoned from right to left.

Thus :

20 represents the number which contains two groups of
ten units and no single units

;

300 represents the number which contains three groups
of a hundred units, and no group of ten, and no sin-

gle units

;

4007 represents the number which contains four groups
of a thousand units, and no group of a hundred, and
no group of ten, and seven single units.

NUMEEATION.
9. To write in words the meaning of a number

expressed in figures, is called Numeration.

The remarks, which we have already made, ought
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to enable 'the learner to wi-ite in words all numbers
expressed by one, two, or thkee figures.

Thus :

the number expressed by 8 is written eight
;

the number expressed by 27 is written twenty-seven
;

tbe number expressed by 304 is written three hundred
AND FOUR.

10- Next take the case of numbers expressed by
FOUR, FIVE, or SIX figures, as 4237, 23509, 402G7o.

Draw a Une, separating the three figures on the right

of each expression from the rest of the expression, and

over the figure or figures on the left of the line write

the word Thousand, thus :

Thousand I
Thousand I Thousand

|

4
I

237 ; 23
I

509 ; 402
,
G75.

Then the meaning of each expression can be written

at once in w^ords, thus :

Fom* thousand, two huudi-ed and thirty-seven
;

Twenty-three thousand, five hundred and nine
;

Four hundred and two thousand, six hundred and
seventy-five.

11. Next take the case of numbers expressed by

SEVEN, EIGHT, or NINE figurcs, as, foT instaucc, the num-

ber expressed by 347295328.

Draw a line, separating the three figures on the right

from the rest of the expression, and a second line,

marking off the next three figures. Over these write

the word Thousand, and over the figures on the left of

this second line the word Millions, thus :

Millions I Thousand I

347
I

295
I

328.

Then we can write the meaning in words, thus :

Three hundi-ed and forty-seven millions

y

two hundred and ninety-five thousatid,

three hundred and twen'v-eight.
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Again, to express in words 20040030, write it thus :

Millions , Thousands I

20
I

040
I

030

and the number expressed in words is

—

Twenty millions,

foi-ty thousand

and thii-ty.

12. If more than nine figures are in the given num-
ber, mark off the figures by threes, as before, and

over the fourth parcel write the word billions,

over the fifth parcel wiite the word trillions.

Thus, to express in words 24003269407032, proceed

thus :

Trillions I Billions I Millions I Thousands I

24
I

003
i

269 | 407 1 032

and the number expressed in words is

—

Twenty-four trillions,

three TAllions,

two himdred and sixty-nine millions,

four hundred and seven thousand

and thu-ty-two.

Hate. 1 followed by three zeros, 1000, represents a thousand.
1 followed by six zeros, 1000000, represents a million.

1 followed by nine zeros, 1000000000, represents a bil-

lion.

Examples- (i)

Write in words the numbers expressed by thefoEowing
figures :

—

(1) 7, 13, 45, 59, 326, 4578.

(2) 90, 110, 207, 4300, 4036, 4306.

(3) 780, 609, 5360, 2020, 1101.

(4) 36497, 49532, 654321, 743269.

(5) 45000, 32600, 75230, 500000.

(6) 8572914, 8469218, 4629817.

(7) 9000000, 29000000, 715000000.

(8) 910307240, 307004205, 380503040.

(9) 243759268312, 307405006270.

(10) 417235682719435, 203056300072010.
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NOTATION,

13. To represent by figures a number, expressed in
words, is called Notation.

The method to be employed is this :

Prepare the divisions in which the figures represent-

ing thousands, miUions^ &c., are to be placed, thus

:

Trillions Billions Millions Tliousand

and place in each division, as well on the right and left

of the outermost hnes, the figures required.

Thus, to represent by figures forty-seven thousand,

three hundred and nine, we proceed thus :

Thousand I

47
I

309

and the number expressed in figm'es is 47309.

Again, to represent by figm-es four bilhons three

hundred and two milhous, eighteen thousand and fifty-

three, we proceed thus :

Billions I Millions i Thousand I

4
I

802
I

018
I

053

and the number expressed in figures is 4302018053.

Examples- (ii)

Express in figures the following numbers :

—

(1) Nine ; twelve ; seveuteen ; nineteen ; thirteen ; six-

teen ; eleven.

(2) Twenty-three ; twenty-seven ; thirty-five ; thirty-

eight ; forty-four ; forty ; twenty-six ; thirty-four.

(3) Sixty-seven ; seventy-five ; sixty-two ; eif^hty-three
;

seventy-four ; ninety-two ; sixty-eight ; ninetj'-five.

(4) Seventy-six; twenty-two; fifty; fifteen; twenty-

eight ; sixty-one ; forty-nine ; eighteen ; ninetj- ; seventy-

three.

(5) One hundred and seven; one hundred and thirty;

two hundred and forty-six; three hundred and seventy-two
;

six hundred and eight ; seven hundred and forty ; nine

hundred and ninety.
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(6) Eight hundred and thii'ty-six ; seven hundred and
forty-seven ; four hundred and ten ; nine hundred and
thirteen ; seven hundred and fifty ; three hundred and
eight3''-four.

(7) Eight hundred and eighteen ; eight hundred and
eight ; two hundred and six ; four hundred and thirty ; five

hundred and twelve ; seven hundred and eighty-seven.

(8) Seven thousand eight hundred and forty-five
; nine

thousand «ix hundred and thirty-seven ; twelve thousand
;

eight thousand four hundred ; six thousand and three

;

eighty-five thousand and forty.

(9) Five thousand four hundred and seventy ; three thou-
sand six hundred and fifty ; eight thousand seven hundred
and eighty ; one thousand two hundred and forty-seven

;

four thousand eight hundred and eight.

(10) Six thousand and four ; seven thousand and twenty-
two ; three thousand five hundred ; nine thousand and forty-

seven : two thousand and seventeen ; nineteen thousand
four hundred and two.

(11) Seventy thousand and seven; sixty thousand and sixty;

fourteen thousand and fourteen ; seventy thousand and
seventeen ; twelve thousand three hundred and three ; six-

teen thousand and five.

(12) Three hundred and fifty-six thousand seven hundred
and twenty-eight ; six hundred and forty thousand eight
hundred and forty-two ; nine hundred thousand ; eight hun-
dred thousand and forty.

(13) Seven milHons ; four millions five hundred and
seventy-six thousand eight hundred and sixty-five ; seventy-
five millions eight hundred and six thousand, nine hundred
and forty.

(14) Three hundred and fifteen millions ; five millions
and forty thousand ; eight millions and seven hundred

;

eighteen millions and twenty ; seven hundred millions and
two.

(15) Three hundred and fifteen billions six hundred and
seventy-four millions, eighteen thousand and three ; thirty-

five billions six hundred millions, five hundred and twenty.

(16) Seven billions ; five trillions, eight hundred billions,

six hundred thousand and forty-seven ; eight trilhons,

forty-thr^e thousand and seven.

(17) Three hundred and five trillions, five billions, four
millions, six thousand and three ; fifty-three trillions, fifty

-

three millions, fifty-three thousand and fifty-three.
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(18) Nine trillions and nine ; ninety trillions and nine

hundred ; nineteen trillions and nineteen thousand ; one

trillion, one m.llion, one thousand, one hundred and one.

ROMAN NUMERALS.

14. In the Komau system of Notation, which is still

used frequently in inscriptions, in references to chapters

of books, and for other purposes, the symbols chiefly

employed were I, V, X, L, C, D, M.

These symbols, standing by themselves, represented

respectively the numbers one, five, ten, fifty, a hundred,

five hundred, and a thousand. Intermediate numbers
were represented by means of an arrangement that the

numbers represented by the symbols I and X when
standing on the right of a higher symbol were to be

added to the number represented by that symbol, and

when standing on the left were to be subtracted from it.

Thus:

VI represented the number six,

IV represented the number four,

and LX represented the number sixty,

XL represented the number /or<j/.

The following table wiU explain the method for num-

bers up to a thousand :

1 I. 11 XI. 21 XXI. 110 ex.

2 II. 12 XII. 30 XXX. 150 CL.

3 III. 13 XIII. 40 XL. 188 CLXXXVIII.

4 IV. 14 XIV. 44 XLIV. 200 CC.

5 V. 15 XV. 50 L. 300 CCC.

6 VI. 16 XVI. 60 LX. 400 CCCC.

7 VII. 17 XVIL 70 LXX. 500 D.

8 VIII. 18 XVIII. 80 LXXX. 600 DC.

9 IX. 19 XIX. 90 XC. 900 DCCCC.

10 X. 20 XX. 100 C. 1000 M.
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Examples- (iii)

Write in words :

(1) XXVII. (2) XLIX.
(4) LXXIIL (5) XCII.
(7) CLXIII. (8) CXCIX.

(10) MDCCCLXXII.

"Write in Roman Numerals :

(1) 37.

(6) 139.

(2) 59.

(7) 145.

(3) 62.

(8) 179.

(3) LXVIII.
(6) CXLIV.
(9j DCLXIV.

(4) 87.

(9) 846.

(5) 95.

(10) 1763.

II. Addition.

15. If we combine two or more groups of units, so

as to make one group, the number of units in this sin-

gle gi-oup is called the Sum of the numbers of units in

the original gi'oups.

To find the sum of 5 and 3,

Since 3 = 1-f 1-|-1,

we reason thus

:

(Art. 5)

5 + 3 = 5 + 1+1 + 1

=6+1+1
= 7+ 1

= 8.

(Art. 4)

16. By practice we become able to express the result

of adding a number less than ten to another number,
without breaking up the number, which we have to

add, into units.

Thus we say

7 and 5 make 12,

15 and 8 make 23

;

and so on.

Again, if we have three or four numbers, each less

than ten, to add together, we perfonn the process men-
9, and 6 together we say 4, 11,tally ; thus, to add 4.

20, 26.

17. We now proceed to explain the process of addi-
tion in the case of higher numbers.
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Suppose vre have to add together the four numbers
2475, 397, 486, and 3007.

We arrange them thus :

2475
397
486
3007

6365

placing the figures that represent units in each number
in the same vertical line, and those that rei)resent tens

in the same vertical line, and similarly for those that

represent humlreds and thousands. We then draw a

horizontal line under the last number, and under this

line we place the number representing the sum of the

given numbers, which is found in the following way :

Adding 7, 6, 7 and 5 units, the sum is twenty-five

units, that is 2 tens and 5 units : we place the five

under the Une of units, and carry on the 2 tens for

addition to the line of tens.

Adding 2, 0, 8, 9 and 7 tens, the sum is twenty-six

tens, that is two hundreds and 6 tens : we place the 6

under the line of tens, and carry on the 2 hundreds for

addition to the line of hundreds.

Adding 2, 0, 4, 3 and 4 hundreds, the sum is thirteen

hundreds, that is 1 thousand and three hundreds : we
place the 3 under the line of hunch-eds, and carry on
the 1 thousand for addition to the line of thousands.

Adding 1, 3 and 2 thousands, the sum is six thou-

sands, and we place 6 under the Hue of thousands.

Examples, (iv)

Add together

(1) 4 and 7, 3 and 13, 6 and 15, 9 and 27.

(2) 02 (3) 40 (4) 36'36 27 24
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if we take away one of these units from 5, we have 4 left
;

if we take away the second unit from 4, we liave 3 left ; if

we take away the third unit from 3, we have 2 left.

The Symbol — , read minus, is used to denote tlie

operation of Subtraction. Thus the operation of sub-

tracting 3 from o, and its connection with the result,

may be briefly expressed thus :

19. By practice we become able to subtract a num-
ber, less than ten, from another number, without

breaking up the smaller number into units ; thus we
say,

7— 4= 3,

18— 5= 13,

49— 8= 41;

and so on.

20. Before we proceed to explain the process of

Subtraction in the case of higher numbers, we must
notice the principle on which a certain step in the

process is founded.

If we are comparing two numbers, with a view to

discover the number, by which one exceeds the other,

we may add ten single units to the greater, if we also

add one group of ten units to the less, and we may add
ten groups of ten units to the greater, if we also add
one group of a hundred units to the less ; and so on.

Suppose, for example, we want to find the number
by wbich 56 exceeds 29, we might reason thus

:

56= five tens together with six units.

29= two tens together with nine units.

To the former add ten single units, and to the latter

add one group of ten units.

Then the resulting numbers will be,

in the first case, five tens together with sixteefi units,

in the second case, three tens together with nine units.

Hence the excess of the former over the latter will be
the number, made up of two tens together with seven
units, and wiU therefore be represented by 27.
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Let us now take an example, to show the practical

way of iDerformiug the operation of substraction, accom-
panied by a complete explanation of the x^rotess.

Suppose we have to take 589 from 926
;

From 926
Take 589

Remainder 337

We aiTange the numbers, placing the figures that

represent units in each in the same vertical hne, and
doing the same with those that represent tens and
hundreds.

We then reason thus : we cannot take 9 units from 6

units ; we therefore add^*??? units to the 6 units, making
sixteen units, and we take 9 units from the sixteen

units, and set down the result, which is 7 units, under

the Hne of units.

Having increased the upper number by ten units, we
add, by way of compensation, 1 tpu to the lower number,
changing 8 tens into 9 tens. We proceed thus : we can-

not take 9 tens from 2 tens ; we therefore add ten tens to

the 2 tens, making twelve tens, and from these we take

9 tens, and set down the result, which is 3 tens, under

the Hne of tens.

Having increased the upper number by ten tens, we
add, by w&y of compensation, 1 hundred to the lower

number, changing 5 hundreds into 6 hundreds.

We then take 6 hundreds from 9 hundreds, and set

down the result, which is 3 hundreds, under the line of

hundreds.

Examples- (v)

Find tlie difference between the following pairs of

numbers :

(1) 13 and 6. (2) 15 and 7. (3) 23 and 4,

(4) 3 and 32.

(5) 57 (6) 96 (7) 74 (8) 87 (9) 92
^ 23 42 39 58 47
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(10) 813 (11) 704 (12) 630 (13) 7426
247 195 548 8618

(14) 6239 (15) 4729 (16) 6258 (17 j 65472
4127 501 36 4001

(18) 357 (19) 4625 (20) 72649 (21) 20004
249 1846 43821 17243

(22) 437 — 56 (23) 529 — 483 (24) 827 — 795
(25) 3000—958 (26) 7040— 583 (27) 6259 — 479
(28) 58623—7428 (29) 64295—53296 (30) 70000—CS904
(31) 52764 and 34297. (32) 42456 and 102479.

(33) 624300 and 14000702. (34) 99999 and lOOOOO.

(35) A million and a thousand.

(36) A hundred millions and a hundred thousand.

(37) Ten billions and a thousand and one.

(38) ^Yhat number must be taken from 26 to leave 18?
(39) What number must be taken from 427 to leave

4 )1 •?

(40) What number must be taken from three thousand
and fifteen to leave two thousand four hundred and five ?

(41) By how many does a thousand exceed fouf hundred
and seven ?

(42) The greater of two numbers is 427 and the sum of
the numbers is 586, what is the smaller of the two numbers ?

(43) What number must be added to 7428 to make 8047 ?

IV. Multiplication.

21. Multiplication is the process by which we find
the sum of two, three, four or more numbers, which are
equal.

Thus, if we have to find the sum of three numbers
each equal to 7, we call the process tlc^, Multiplication
of 7 hy 3.

This sum is called the Product of the multiplication
of 7 by 3.

The number 3 is called the Multiplier.

The number 7 is called the Multiplicand.

The following table must be committed to memory.



16 MULTIPLICATION.



MULTIPLICATION. 17

Now since the figures in each veiH:ical line are the

same, we may save ourselves the trouble of addition, by
learning, from the Multiplication Table, the numbers
that result from adding the same number four times.

Then we may write the ox^eration in a shorter form,

thus :

67
4

268

The process will stand thus :

Four times 7 is twenty- eight ; we set down 8 in the place

of units, and carry on two for addition to the line of tens.

Four times 6 tens is 24 tens, and adding 2 tens, the result is

tweuty-six tens, that is two hundreds and six tens ; we set

down 6 in the place of tens, and 2 iu the place of hundreds,
and the final result is 268.

Here 67 is called the Multiplicand,

4 is called the Multiplier,

268 is called the Product.

23. The s}Tnbol x
,
placed between two numbers,

expresses that the second is multipHed by the first, and
the whole operation in the example just given is briefly

expressed thus :

4x67 = 268.

24. Next observe, that the multipher and multipli-

cand may change places, without altering the value of

the Product.

Thus 3x4 = 4x3, or 3 times 4 = 4 times 3.

For 3 tunes 4 = 4+1+4.
= 1+1+1+1]
+ 1+1+1+11 %,

+ 1+1+1+lj
And 4 times 3 = 3+3+:+3

= 1+1+1
i

+ 1+1+1
+ 1+1+1 'rll.

+ 1+1+lJ

Now the results obtained fi'om I and II must be the

same, for the horizontal columns of the one are identi-

cal with the vertical columns of the other.
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25. If we multiply a number by 10, the product is

obtained by annexing to the number, that is,

10 X 864 = 3640.

If we midtiply a number by 100, the product is

obtained by annexing 00 to the number, that is,

100 X 364 =- 36400.

So by annexing 000 to a number we multiply it b^

1000, aud so on.

If we have to multij)ly a number by 20. we may first

multiply it by 2 and then annex to the result, and

the final result will be the j)roduct required.

Again, if we have to multiply a number by 200, we

may first multiply it by 2 and then annex 00 to the

result.

The method of expressing the result of multiphca-

tions of this kind in practice is as follows :

We multiply 4276 by 700 and 14239 by 6000 thus :

4276 14239

700 6000

2993200 85434000

Examples, ('vi)

Find the Product in the following cases of Multipli-

cation.

(1) 3 times 15. (2) 4 times 76. (3) 5 times 98.

(4) 10 times 87. (5) 6 times 114. (6) 7 times 123.

(7) 11 times 843. (8) 12 times 947.

(9) Multiply 25 by 2, 3, 7, 9.

(10) Multiply 127 by 5^ 8, 10, 11, 20, 70.

(11) Multiply 2467 by 4, 6, 11, 12, 500, 7000.

(12) Multiply 37429 by 9, 11, 12, 50000, 80000000.

26, Ex. (1). To multiply 347 by 23.
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The form of the operation is

:

347
23

1041
604

7981

The explanation is this :

The multiplier is made up of two parts 3 and 20, we there-

fore multiply 347 first by three, and then by 20, and add the

two results.

Now 3X347 = 1041.

and 20X347 = 6940.

In setting down this second result loe omit the zero,

because it will have no effect on the addition which has

to be performed.

Bzamples- (vii)

Multiply

(1) 23 by 15. (2) 37 by 29. (3) 45 by 8a.

(4) 70 by 26. (5) 125 by 24. (6) 327 by 42.

(7) 205 by 43. (8) 307 by 98. (9) 2684 by 35.

(10) 57296 by 27. (11) 84293 by 88. (12) 7629302 by 76.

Ex. (2). To multijjly 34007 hij 213.

34007
213

102021
34007

68014

7243491

Here, when we multiply 34007 by 200, the result is

6801400, and ice omit the two zeros at the end, being
careful to put the 4 in the place of hundi'eds.

Observe that, in all cases, the first figure on the right

of each partial product will be in the same vertical hne
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with the figure by which we are nmltiplying : thus, in

the example just given, the 4 in the third product is in

the same vertical hne with the 2 by which we multiphed.

Ex. (3). To multiply 30047 hy 21009.

30047
21009

270423
30047

60094

631257423

Here the first figure on the right of the second pro
duct stands in the place of thousands, because we are

then multiplying 30047 by 1000.

Ex. (4). To multiply 70407 hy 3700.

70407
3700

(5)

49284900
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Ex. (5). To iind the continued pi oclnct of 14, 8, and
70.

Here we first multii)ly W by 8, and then multiply tlie

product by 70, thus :

14
8

112
70

7y40

that is, 14x8x70 = 7840.

Examples- (is)

Find the continued product of

(1) 18, 19 and 20. (2) 436, 73, 12 and 5.

(3) 3476, 2300, 70010 and 2003.

27. When a number is multiplied hy itself once,

twice, three times, . . . the resulting products are

called the second, third, fourth, . . . Powers of the

number. The process is called Involution, and the

Power to which the number is raised, is expressed by
the number of times the number has been employed as

a factor in the operation.

The term square is usually employed instead of second

power.

The term cube is usually employed instead of third

power.
Thus, 144 is the square of 12, because 12x12 = 144,

64 is the cube of 4, because 4x4x4= 64.

81 is the fourth power of 3, because 3x3x3x3=81.

Examples- (x)

Find the squares of

(1)
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V. Division.

28. Division is the process by wliicli, wlien a product

is given, and we know one of the factors, the other fac-

tor is determined.

The product is, with reference to this j^rocess, called

the Dividend.

The given factor is called the Divisor. •

The factor, which has to be found, is called the Quo-
tient.

29. The operation of division is denoted by the

sign ~
Thus 12^3 signifies that 12 is to be divided by 3.

The same operation is denoted by writing the Divi-

dend over the Divisor with a line di-awn between them,

thus, —
3

In this Chapter we shall treat only of cases in which

the Dividend contains the Divisor an exact number of

times.

30. For small numbers, the Multiplication Table

affords the means of solving questions in Division.

For instance, since 12 =4x3,
12 -7- 4 = 3, and 12 -j- 8 = 4 ;

and since 96 = 12 x 8,

96 -^ 12 = 8, and 96 -r- 8 =12.

31. "^^len we divide one number by another, we fird

how many times the latter is contained in the former,

and therefore any process by which we can discover how
many times one number is contained in another will

furnish a rule for division. Such a process is explained

by the examples, which we shall now give.

Ex. (1). Divide 408 hy 17.

Since 17x20^= 840,

and 17X30 = 510,

it is plain that 17 is contained in 408 more than ticenty

times, and less than thirty times.

If then we take away 340 from 408, and find how
many times 17 is contained in the number that remains,
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we shall find how mauy times, more than twenty, the

Divisor is contained in the Dividend 408.

Now •408--340 = 68, and this nnmher contains 17

just /o?/r times.

Hence 17 is contained in 408 twenty times, and also

four times, that is, the Quotient resulting from the div-

ision of 408 hy 17 is 24.

This process is represented more briefly thus

:

17 ) 408 ( 20+4
340

68
68

Hence 408-17 = 24.

And yet more briefly, availing ourselves of the notation

by which the locrd value of digits is represented, and we
are enabled to omit zeros,

17 ) 408 ( 24
34

68
68

Ex. (2). Suppose we have to divide 89012 by 17 :

Diviser Dividend Quotient.

17) 89012 (5286
85

40
34

61
51

102
102

We first find how often 17 is contained in 89, and as it

is contained five times, we set down 5 as the first figure
in the quotient, then multiply 17 by 5, and subs tract
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the result 85 from the 89 : to the remainder 4 we annex
the next figure iu the dividend ; then as 17 is contained
in 40 twice, we set down 2 as the second figure in the

quotient, then multiply 17 by 2, and substract the result

34 fr A the 40 ; and proceed by similar steps to the

end of the operation.

Ex. (3). Divide 920575 by 23.

23) 920575 (40025
92

057
46

115
115

Here, when we bring down 0, the third figure of the

dividend, 23 is not contained in it ; we therefore set

down as the second figure of the quotient, and when
we bring down 5, the fourth figure of the (hvidend, 23

is not contained in 5 ; we therefore set doTVTi another

as the thu'd figure of the quotient. When we then bring

down 7, the next figure of the dividend, 23 is contained

in 57 twice.; and the operation proceeds easily.

Divide
Examples, (xi)

(1) 18 by 6. (2)

(8) 84 by 7. (4)

(5) 182 by 13. (6)

(7) 456 by 19. (8)

(9) 3996 by 37. (1<»)

(11) 481376 by 817. (12)

(13) 19249470 by 342. (14)

(15) 224009488 by 489. (16)

(17) 2880876 by 1369. (18)

(19) 98955005667 by 4123. (20)

(21) 18812053 by 237. (22)

(23) 860919856 by 83. (24)

(25) 218860161 by 689. (26)

(27) 39916424548 by 1001. (28)

(29) 26540538445 by 7649.

27 by 9.

132 by 12.

288 \rs 17.

8708 by 86.

6499 by 493.

976272 by 946.

86366784 by 358.

4690325214 bv 618.

10781526 bv 6142.

4076361 by'2019.

505350866 by 89.

4600804 by 907.

887108025 by 861.

152847420 by 5060.
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C30) 116558439S000 by 17072.

(31) 35088008823434 by 74291.

(a2) 3G9187022085112 by G5432.

(83) 837741356152459 by 9S989.

(34) 58370823669 by 642867.

(35) 2959990985442 by 9864302.

(36) 261449109180 by 8723694.

3?, If any two of the three numbers that form the
Diyisor, Diyidend, and Quotient be giyen, we can find

the thii'd.

For DiyidendH-Divisor= Quotient.

Dividend-7-Quotient= Diyisor.

Divisor x Quotient^ Dividend.

Examples- (xii)

(1 The Divi-Jena is 1171692, the Divisor 342. Find the
Quotient.

(2) The Dividend is 149201, the Quotient 23. Find the

Divisor.

(3) The Divisor is 987, the Quotient 64852. Find the

Dividend.

SHORT DIVISION.

33. When the Divisor is not greater than 12, the

process of division may be gi-eatly abridged.

Suppose we have to di\dde 92368 by 8.

The ox^eration is set down in the following form :

8 92368

11546 Quotient.

The following is the process :

Since 8 is contained once in 9, with 1 as remainder, we set

down 1 unrler the 9, and mentally prefix the remainder 1 to

the 2, reading the result as 12 : then since 8 is contained

once in 12, with 4 as remainder, we set down 1 under the 2,

and prefix 4 to the 3, reading the result as 43 ; then since 8

is contained Jive times in 48, with 3 as remainder, we set

down 5 under the tbree, and prefix 3 to the 6, reading the
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resi.-t as 36 : then since 8 is contained four times in 36, with
4 as remainder, we set down 4 under the 6, and prefix 4 to

the 8, reading the result as 48 : then since 8 is contained six

times in 48, with no remainder, we set down 6 under the 8,

and our operation is completed.

Next, sui3pose we have to divide 11042304 by 12.

The operation is set down thus :

12111042304

920192 Quotient.

The following is the process :

We must take three figures before we obtain a number
which contains 12 ; then we say 12 is contained nine times
in 110, with 2 to carry on ; then 12 is contained twice in 24,

and there is nothing to carry on ; then 12 is not contained at

all in 2, we therefore set down under the 2, and carry on
2 ; then 12 is contained in 23 once, with 11 to carry on ; then
12 is contained in 110 nine times, with 2 to carry on : lastly,

12 is contained in 24 tivice exactly.

Examples- (xiii)

Divide

(1) 7652 by 2. (2) 725961 by 3.

Cd) 8650232 by 4. (4) 8749320 by 5.

(5) 7463424 by 6. (6) 3504221 by 7.

(7) 713406960 by 9. (8) 4362017 by 11.

(9) 7912464 by 12. (10) 4000623070905 by 9.

(11) 7642300721 by 11. (12) 36089882405604 by 12.

Di\'ide each of the following numbers by 2, 3, and 4

separately

:

(13) 4263924. (14) 620437548. (15) 27540918264.

Divide each of the following numbers by 5, 8, and 9

separately :

(16) 46528920. (17) 981754200 (18) 234567000.

Divide each of the following numbers by 7, 11, and 12

separately

:

(19) 7971348. (20) 29574468. (21) 6736387812.
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VI. On the Resolution of Numbers into Factors.

34. We shall discuss in this section an operation,

which is tlie opposite of that which we call multiphcation.

In multiplication we determine the in-oduct of too given

factors : in the operation, of which we have now to treat,

the product is given, and the factors have to he found.

35. For small numbers the factors may be determined

by inspection :

thus, the factors of 21 are 3 and 7,

the factors of 55 are 5 and 11.

36. When we have found two factors that make up a

product, one or both of these factors may be themselves

reducible to simpler factors.

Thus 9 and 6 are factors of 54 :

and the factors of 9 being 3 and 3,

and the factors of 6 being 2 and 3,

the number 54 can be spht up into/o?/.r factors, 2, 3, 3, 3.

37- Prime numbers are those, which have no exact

devisor but themselves and unity.

Thus 2, 3, 5, 7, 11, 13, 17, 19 are Prime Numbers.

Composite numbers are those, which can be resolved

into factors, each of which is greater than 1.

Thus 4, 6, 8, 9, 10, 12, 14, 15, 16, 18 are Composite
Numbers.

38. Every composite number can be resolved mto
factors which are x^rime numbers : thus

4 = 2X2; 6 = 2x3 ; 8 = 2x2x2; 9 = 3x3.

Hence, in resolving a large number into factors, w^e

divide it by any small prime number, by which we know
it is exactly divisible, and then divide the quotient by
any small prime nmnber by wliich it is exactly divisible,

and proceed in this way, till the quotient is 1 ; then

the divisors are the factors requii'ed.
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Thus, to find the factors of 2520 :

2
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(1)
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Again, if we have to divide 72469 by 53, we proceed

thus,

53) 72469 (1367
53

194
159

356
318

389
371

18

Hence the Quotient is 1367, and the Eemainder 18.

Note.—If we multiply the Quotient by the Divisor, and
add the Remainder to the product, the sum must beecLual to

the Dividend.

[S* •;}
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Ex. (2). Divide 572948 by 125.

5,572948

125 J 5' 114589 and 3 units over,

^ 5 22917 and 4 parcels of 5 units, or 20 units over.

4583 and 2 parcels of 25 units, or 50 units over

Whence the Quotient is 4583, and the' Kemainder ij

50 + 20 + 3, or 73.

Examples- (xx)

Divide, employing Short Division,

CI) 4153 by 15. (2) 587595 by 16.

(3) 42813 bv 18. (4) 423672 by 21.

(5) 724972 by 25. (6) 569024971 by 27.

(7) 2825780 by 33. (8) 8642396 by 35.

(9) 356599 by 48. (10) 8274913 by 64.

(11) 230047914 by 77. (12) 419421 by 99.

(13) 44487 by 105. (14) 95379 by 189.

(15) 1194477 by 210.

43. In dividing a number by 10, we have merely to

mark off the last figure, the other figures giving the

quotient, and the figure marked off the remainder.

Thus 2460197-4-10= 246019 with remainder 7.

Again, to divide 42395675 by 20, we might proceed

thus,

10142395675

21 4239567 and 5 units over,

2119783 and 1 parcel of 10 units over;

v/hence the Quotient is 2119783, and Remainder 10 + 5,

or 15.

But the operation is written more briefly thus

:

2^014239567/5

2119783 and 15 remainder.

Again,

in dividing by 100, we mark oflf the last iwo figures,

in dividing by 1000, we mark of the last three figures
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from divisor and dividend, and find the quotient and
remainder by a similar process.

44. If any three of the four numbers, that form the

Divisor, Dividend, Quotient and Eemainder be given, we
can find the fourth.

1. Let Divisor, Dividend, and Quotient be given.

Multiply the Divisor by the Quotient, subtract the result

from the Dividend, and you have the Remaincler.

2. Let Divisor, Quotient, and Eemainder be given.

Multiply the Divisor by the Quotient, add the Remainder
to the result, and you have the Dividend.

3. Let Divisor, Dividend, and Remainder be given.

Substract the Remainder from the Dividend, divide the

result by the Divisor, and you have the Quotient.

4. Let Quotient, Dividend, and Remainder be given.

Substract the Remainder from the Dividend, divide the

result by the Quotient, and you have the Divisor.

Examples- (xxi)

(1) The Divisor is 25, the Dividend 4276, the Quotient

171. Find the Remainder.

(2) The Divisor is 342, the Quotient 1881, the Remainder
87. Find the Dividend.

(3) The Divisor is 596, the Dividend 372149, the Remain-
der 245. Find the Quotient.

(4) The Quotient is 2910, the Dividend 8765237, the Re-
mainder 317. Find the Divisor.

VIIL Methods of Verifying the Operations and
some Practical Methods of Shortening Labor in

the Fundamental Rules.

45. Addition. The usual verification is to add both

upwards and downwards, and see if the sums agree.

This is generally sufficient. Another method is to

draw a horizontal line across the middle of the sum
and add it in two separate parts, then find the sum of
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the two answers, which must agree with the work it is

to verify. If it be a very long sum, it may be divided

into three parts by two horizontal lines, and the three

separate sums found, &c.

46. Subtraction. The correctness of the result in

subtraction may be tested by adding the remainder or

difference to the subtrahend, when the result ought to

be the same as the top line or minuend.

47- Multiplication. The proof of multipHcation by
casting out the nines depends on the following property

of numbers :

—

Any numher divided hy nine will leave the seme re-

mainder as the sum of its digits divided hy nine.

This will be evident from the following example

:

6783 6000 15? 80 1_
9 — ~9~ +9 + 9+9
(666 + I) + (77+5)-f (8 + f+f

)

6+7+8+3

= 666+77+8+A+4-+A+I
= 751+: ^

Hence it is clearly seen that the remainder, arising

from the division of 6783 by 9 is the same as that aris-

ing from the division of the sum of the digits by 9.

This test may be given in the form of the following

rule:

Divide the sum of the digits in the Multiplicand hy 9,

and set dotim the remainder. Divide the sum of the digits

in the Multij^Uer hy 9, and set down the remainder. Mul-

tiply the two remainders together, divide the result hy 9,

and set down the remainder. If the process he correct,

this remainder will he the same as the remainder obtained

hy taking the sum of the digits in the Product and divid-

ing it by 9.

For example, if we multiply 76371 by 854 the pro-

duct is 65220834.
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Sum of digits in Multiplicand = 24,

and 24-7-9 gives remainder
Sum of digits in Multiplier = 17,

and 17-=-9 gives remainder
First remainder X second remainder =: 48,

and 48-T-9 gives remainder 3.

Sum of digits in the Product = 30,

and 30-^9 gives remaind-or 8.

This so-called proof is defective as a proof in tho
following, as it fails to detect errors in the product

—

1. If the order of figures in the product be misplaced,
as 37 for 73.

2. If errors be ifiade which counterbalance each other,

as 35 written for 62, the sum of digits in each case
being the same.

3. If 9 be wi-itten for 0, or for 9, or either be
omitted or inserted too often,

48. Dr'ision. To prove division, multiply the divisor

by the quotient, and add the remainder, if there is one,

to the product. If the result is equal to the dividend,

we have a verification of the first operation. Di^dsion

may also be proved by casting out the nines, but the

proof is less dii-ect than in multiphcation. For instance,

if we divided 417 by 29 the quotient is 14 with remainder
11. The most convenient form in which to apply the
proof of nines is to write this in the form of 29 x 14 + 11
= 417. The remainder gives 2x5 + 2 or 12. This
remainder and the dividend, 417, divided by 9, give a
remainder 3, which therefore proves the work.

49. AjRiTHirETicAL COMPLEMENT. The arithmetical

complement of a number is defined to be the difference

between any given number and the unit of the next
superior order ; thus 6 is the arithmetical complement of

4, 47 of 53, 8468 of 1532, and so on, being the differ-

ences respectively of 4, 53, 1532, and 10, 100, 10000,
the next superior units of these numbers. Conversely,

also, 4, 53, 1532 are the arithmetical complements of 6,

47, 8468 respectively.
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The arithmetical complement of a number may be

found by the following rule :

—

Begin at the left hand and subtract every figure from
9 until the last ; subtract that from 10.

The arithmetical complement may be used to find the

difference between two numbers, thus : if 239 be sub-

tracted from 576 the remainder is 337. But if 761, the

arithemetical complement of 239, the' less number, be

added to 576, the greater, the sum will be 1337, one

unit (1000 in this case) of the next superior order

greater than the difference of the two numbers. By
remo\'ing this unit, the number will be left equal to the

difference of 239 and 576 ; so that the difference of the

two numbers can be found by addition. The arithmetical

complement may be written thus 1761, with the sub-

tractive unit on the left, which when added to 576, the

sum will be 337, the additive and subtractive units

being together equal to zero.

This method is employed with great advantage to

find the aggregate of several numbers when some of

them are additive and some subtractive. Thus, if we
have

—

3795 - 1532 - 2019+8759 - 5104

We arrange them as follows :

—

3795
A. C. of 1532 is 18468

2019 " 17981
8759

•* 5104 " 14896

3899

the aggregate required.

50- Contractions in Multiplication.—The multipli-

cation by any number from 12 to 19 inclusive, may be

effected as follows :

Midtiphj by the figure tf the Multiplier in the units'

place, and to the number to be carried add the figure of

the Multiplicand just multiplied.
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Ex. 1. Multiply 2384 by 19.

2384
19

45296

4X9 = 36 ; set down 6 and carry 3.

8x0-f-3 carried+4, the units figure of the multiplicand
= 79 ; set down 9 and carry 7.

3x9+7 cariied+8, the tens' figure of the multiplicand
= 42 ; set down 2 and carry 4.

2x9-|-l carried-{-3, the hundreds' figure of the multipli-

cand = 25 ; set down 5 and carry 2.

2 carned4-2, the thousands' figure of the multiplicand
= 4 ; set down 4.

The backjigur^ system, as it is sometimes called, may
be extended to numbers between 20 and 30, and be-

tween 30 and 40, by adding to the number to be carried

the double or the treble of the figui'e of the multiplicand

just multiphed.

Ex. 2. Multiply 34578 by 999.

Here 34578000 = 1000 times 84578.
and 34578= 1

34543422 = 999 times 34573.

Ex. 3. Find the product of 34578 by 699.

Here 699 = 700-1
And 24204600 = 700 times 34578.

34578 = 1 '

24170022 = 699 times 34578.

Hence, any number can be multiplied by 99, 999,

9999, &c., by annexing 2, 3, 4, &c., ciphers to the

multiplicand, and subtracting the multiplicand fi*om

this product. And in a similar way any number can
be multiplied by another composed of a repetition of

the figure with any other figm-e in the highest place,
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E-s. 4. Multiply 9643287 by 378427.

9643287
(378)(4^7)

7 times the multipland = 67503009

42 times the multiplicand = 6
|

times 7 times multiplicand = 6 I := 405018054
times 67503009 J

378 times the multiplicand \

= 9 times 42 times the I __ ^64*^1 62486
mulultitilicand = 9 time/:;

[

405018054 J

3649280169549

To Square any Nubibsr ending in 5.

Square the 5 and vnite down the result ; then in-

srease the number to the left of 5 by 1, and multiply

this sum by the number to which the 1 was added.

Set this product to the left of the 25 and the number
thus formed will be the result requii'ed.

Ex. Find the square of 75.

5 squared = 25.

Add 1 to 7 and multiply by 7 and place the 66 to the

left of the 25. 6625 is the result required.

51. Abbreviations in Division. Since 4 x 25 is 100,

and 8 x 125 is 1000, the division by 25 will be effected

by multiplying the dividend by 4, and cutting off the last

two figures from the product. The division by 125 will

be effected by multiplying the dividend by 8, and cut-

ting off the last three figiu-es from the product. In each

case the figures cut off, when di^dded respectively by 4

or by 8, will be the remainder, and those left will be the

quotient.

Any number can be divided by 9, 99, 999, &c., by

successively dividing the given number by 10, 100,

1000, &c., respectively, and taking the sum of the

successive remainders for the true remainder; except

when the sum of the latter exceeds the next higher

unit ; in that case both the quotient and remainder must
be increased by unity.
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Ex. Divide 65874 by 99.

100 ) 658.74

6,58

6

665,39

Here the sum of the partial remainder is 138, and
both the quotient and remainder must be increased by
unity. The reason of this we leave as an exercise for

the student.

There is a method of dividing one number by an-

other, termed the Itahan method, which materially

shortens the process. In this method all the partial

subtrahends are omitted, and only the paiiaal remain-

ders retained in the working.

Es. Divide 108419716121 by 5788.

5783 ) 108419716121 ( 18748005

50589

43257

27761

46296

2121

3206 final rem.

The first step is simply subtraction, giving 5058 for

remainder. The work of the next step is as follows :

8 times 3 is 24 : 4 from 9 gives 5 (which put down)
and carry 2. 8 times 8 and 2 give 66 : 6 from 8 gives 2

(which put down) and carry 6. 8 times 7 and 6 give

62 : 2 from 5 gives 8 (put down) and carry 6. 8 times

5 and 6 give 46 : 46 from 60 gives 4 (put down.)

It sometimes happens that one has also to be carried

from the subtraction. For instance, in this case

—

6783 ) 50581 ( 8

4317
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We say : 8 times 3 is 24 : 4 from 11 gives 7 ('put doTvn)

and carry 3 (instead of 2). Then 8 times 8 and 3 gi^e

67 : 7 fi'om 8 gives 1 (put down) and cany 6, &c.

Examination Papers.

I.

(1) Express in words, 4237498; and in figures, six hun-
dred and fifty-three thousand eight hundred and twelve.

(2) Find the sum of 24753, 85729, 4237, and 80162.

(3) Find the difference between 86293 and 78464.

(4) Multiply 8627 by 493, and 50042 by 307.

(5) Divide 8123793 by 9, and 2659582 by 358.

II.

(1) Write in figures, twenty-five millions two hundred and
fifty-seven thousand six hundred and thirty ; and in wordsi,

402050407.

(2) From seventeen millions and seventeen take eight

thousand and eight.

(3) Multiply 6549 by 4037, and 27004 by 3700.

(4) Divide 32456789 by 96, first by long division and then

by short division, and show that the results agree.

(5) Find the sum of one million and six, fifteen thousand
and eleven, one hundred thousand and ten, and sixty thou-

sand four hundred ; and divide the result by 9.

III.

(1) Write in words, 10010201401 ; and in figures, one

million twenty-three thousand and one. Add together the

two numbers, and from the sum subtract their difference.

(2) Multiply 740296 by 2089, and 426004 by 3704.

(3) Divide 78297426 by 35, employing short division.

(4) From one hundred and twenty-six millions four hun-

dred and six thoueand and three take ninety-five millions

and four.

(5) Divide the product of 723 and 347 by 48

IV.

(1) Express in figures the number repreeented b^
MDCCCLXXXVIII.

(2) Divide 987654321 by 132, usmg short division.
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(3) Eeduce to prime factors 56, 78, and 114.

(4) Multiply the sum of 85297 and 40025 by the difference

between 789 and 694.

(5) By how many does one million exceed one hundred
and one ?

V.

(1) Divide three hundred and fifty-thiee billions eight

millions nine hundred and seventy-two thousand six hun-
dred and two by 5406.

(2) Multiply 8976589 by 9876.

(3) Resolve into elementary factors (i. e. prime numbers)
40, 90, and 126.

(4) Express in Roman Notation 24, 47, and 178.

(5) How many bricks may be taken away in 24 carts,

each taking 500 bricks ?

VI.

(1) Explain the method for the multiplication of two num-
bers, each consisting of several figures, and multiply 30071
by 20590, explaining the reason for each step of the process.

(2) Multiply 76894754 by 112756 in three Hues of partial

products.

(3) By what number must the product of the sum and
difference of 8376 and 5684 be increased so that the result

may be exactly divisible by 7859 ?

(4) A drover bought 527 sheep at $2 per head ; twice as
many calves at thrice as much per head, 19 cows at $29 per
head, and thrice as many horses as cows at four times as
much a piece. How much did the whole drove cost him ?

(5) One-half the sum of two numbers is 4331, and one-half
th«ir difference is 3353. Find the numbers.

VII.

(1) Eight head of cattle at $23 each, and' 7 horses at S89
each, were given for 3 acres of land. What was the land
worth per acre ?

(2) If 18 men can reap a field in 76 days, how long will

it take 19 men to reap the same field ?

(3) A man bought an equal number of sheep and cows for

$6300. Each sheep cost S3. 50, and each cow $21.50. How
many of each did he buy ?
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(4) It was found that after 789 had been subtracted 375
times ^rom a certain number that the remainder was 362.

Find the number.

(5) The ages of three brothers are 19, 17, and 15 years,

and their father wills them his property worth $35,700
according to their ages. What does each get ?

VIII.

(1) There is a number which, when divided by 4 and the

quotient diminished by 35^ and the result multiplied by 10,

and the product decreased by the difference between the

arithmetical complements of 7846 and 3479 gives 883. Find
the number.

(2) If 5 lbs. of tea are worth 15 lbs. of coffee, and 4 lbs.

of coffee are worth 8 lbs. of sugar, how many pounds of

sugar are worth 75 lbs. of tea ?

(3) Find the number from which if 13675 be taken the

remamder wiU be 45209 less 27645.

(4) A horse is worth 8 times as much as a saddle, and
both together are worth $261. Find the value of the horse.

(5) A dealer in cattle gave §6400 for a certain number,
and sold a part of them for $3600 at $18 each, and by so

doing lost $2 per head. For how much a head must he sell

the remainder to gain $800 on the whole ?

IX.

(1) Any number may be multiplied by 5, 25, 125, &c., by
annexing 1, 2, 3, &c., ciphers respectively to the number,
and then dividing it by 2, 4, 8, &c. Explain the reason of

this rule.

(2) Of what number is 99995 both divisor and quotient?

(3) A person bequeathed his property to his 3 sons. To
the yo::ngest he gave $1789; to the second 5 times as much
as to the youngest ; and to the eldest 3 times as much as to

the second ; find tha value of the property.

(4) In walking a certain distance John takes 17604 steps

;

how many steps will James take in w;ilking halt the dis-

tance, John taking 3 steps for every four of James's ?

(5) A merchant failed and his goods were worth $7770.

Out of this he can pay his creditors 37 cents on the dollar.

One of his creditors got $1998 as his share. Find the mer-

chant's indebtedness, and what be owed the one creditor.
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X.

(1) In the multiplication of numbers, how do you prove
the correctness of the operation by casting out the nines?
Explain and give reasons for the rule, and show the errors

to which it is liable.

(2) Multiply together 172814412 and 987654321 in three

lines of partial products.

(3) Simplifv 1-2+4-8 + 16-32-1-64-128+256-512-}-
1024 - 2048-1-4096 - 8 196 + 16384 - 32768+65536 - 131072+
262144 - 524288+1048576 - 2097152+4194304.

(4) Divide 7864643457 by 9999.

(5) The quotient is equal 6 times the divisor, and the
divisor to 6 timas the remainder, and the three together
amount to 516 ; find the dividend.

IX. On the Method of Finding the Highest
Common Factor of Two or more Numbers.

52. A number is said to be a Factor of another num-
ber, when the latter is exactly divisible by the former.
Thus 3 is a factor of 12.

A nimiber is said to be a Common Factor of two or
more numbers, when each of the Matter is exactly divis-

ible by the former. Thus 3 is a Common Factor of 9,

12, and 15.

The Highest Common Factor of two or more numbers
is the highest number which will exactly divide each of
them.

Thus 6 is the highest Common Factor of 6, 12, and
18, and 9 is the Highest Common Factor of 27, 36 and
108.

The words Highest Common Factor we shall write
briefly h. c. f.

•^ For small numbers the h. c. f. may be found by in-
spection, and by way of practice the student may work
the followmg examples, applying the tests of divisibility
givan in Art. 38,
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Examples-
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Also, 7 is a factor of 5 times 91, and of any other multiple of 91.

And 7 is a factor of 8 times 28, and of any other multiple of 28.

Any number which is a factor of 689 and 1573 is a factor also

of their difference 195,

and is therefore a factor of any multiple of 195 -e. g., 585,
and therefore of 535 and 689,

and therefore of their difference, 104,

and therefore of 104 and 195,

and therefore of their difference, 91,

and therefore of 91 and 104,

and therefore of their difference, 13,

and therefore of 91 and 13,

and therefore since 13 is a. factor of itself and 91, it is a factor

of the given numbers 689 and 1573.

Also, 13 is the Highest Common Factor of the given numbers,
for it has been shown thatany number which is a factor of 689 and
1573 is also a factor of 13, and since 13 is the highest factor of

itself, it is the Hiohest Common Factor of 689 and 1573.

In the preceding proof it may be observed that the quotients

are of no importance to the result. We are simply finding the
difference between a certain number used as a dividend and a
multiple of another number used as a divisor. This multiple,

therefore, need not always be less than the dividend, and it will

be sufficient to find the difference between the dividend and the
nearest multiple of the divisor. Attention to this will some-
times shorten the labor. Thus in the preceding example,

195)689(4
780

91)195(2
182

13 ) 91 (

7

91

Examples- (xxiii)

Find the h. c. f. of

(1) 384 and 1296. (2) 2272 and 3552.

(3) 7455 and 47223. (4) 12321 and 54345.

(5) 6906 and 10359. (6) 1908 and 2736.

(7) 49608 and 169416. (8) 126025 and 40115.
(9) 1581227 and 16758766. (10) 35175 and 236845.

54. If the H. c. F. of three numbers be reqmred, we
first find the n, c. p. of two of the numbers. Then the
H. 0. F. of this result and the tlhrd number will be the
H. c. F. required.
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For example, if we requke the h. c. f. of 351, 459,

and 1017, we first find the h. c. f. of 351 and 459 to be

27, and then we find the h. c. f. of 27 and 1017 to be 9,

which is therefore the h. c. f. requu'ed.
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mon multiple of the two numbers will consist of the product of

all the prime factors in the two numbers ; or the least common
24X36 „o

multiple of 24 and 36 = 12X3X2 or

—

^ = 72.

And there is no integral number less than 72, which is a mul-
tiple of 24 and 36.

For 72 contains 24, 3 times, 36, 2 times, and 3 and 2 being
prime to each other :

24X36. nr tbp lpa<?f
Wherefore the l. c. m. of 24 and 36 =

^^
°^ ^^® '^^^^

common multiple of two numbers, is equal to their product
divided by their highest common factor.

The following form is perhaps, more convenient in practice.

24X36 36
L. C. M. of 24 and 36= ^^— = 24x—

.

The L. CM. of two numbers is equal to the product of either

of the numbers multiplied by the quotient arising from dividing

the other by their highest common factor.

Examples, (xxv)

Find the L. C. M. of

(1) 27 and 54. (2) 88 and 108.

(3) 633 and 844. (4) 195 and 735.

(5) 1000 and 2125. (6) 3432 and 3575.

(7) 936 and 2925. (8) 2304 and 4032.

(9) 2443 and 4537.

57. To find the l. c. m. of three or more numbers, we
might find the l. c. m. of any two, and then find the
L. c. M. of the resulting number and of a thu'd of the
original numbers, and so on, the final result being the
L. c. M. requu-ed.

Thus to find the l. c. m. of 12, 20, 36 and 54, we
might proceed thus

:

the L. c. M. of 12 and 20 is 60,

of 60 and 36 is 180,
of 180 and 54 is 540

;

. •. the L. c. M. of 12, 20, 36 and 54 is 540.

But in practice it is -generally more convenient to pro-
ceed by the following Eule.

Set down the given numbers side by side ; divide hy any
number, commencing with 2, 3, 5 . . . whicJi icill exactly
divide two at least of the numbers ; set down the quotients



6,
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Examples, (xxvi)

Find the l. c. m. of

(1)
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III.

(1) Explain how you would find all the divisors which a

number has. Find those of 1800.

(2) The L. c. M. of 2, 3, 4, 5, 6, 8, 9, and another numbei
prime to them is 10440. What is this number ?

(3) How do you determine whether a number is prime or

composite ?

Which of the following numbers are prime and which
composite :—3391, 2699, 14787 and 1477? '

(4) Three men. A, B, and C start together from the same
place to walk round an island 60 miles in circumference

;

they walk in the same direction, A at the rate of 5 miles per

hour, B at 4, and C at 3. In what time will all be together

for the first time after starting, and how many miles will

each have gone?

(5) Find the greatest weight, in grains, that will measure
both pounds Avoirdupois and pounds Troy, there being 5760
grains in one pound Troy, and 144 lbs. Avoirdupois contain

as many grains as 175 lbs. Troy.

IV.

(1) Define Factor, Measure, Multiple, and explain when a
number is Prime and when Composite. In what digits must
prime numbers end ?

(2) The product of two numbers is 1270374, and half of

one of them is 3129. What is the other ?

(3) The fore -wheel of a carriage was 11 feet in circumfer-

ence, and the hind one 13 feet. There being 5280 feet in

mile, how many miles had a carriage gone when the same
spots which were on the ground at the time of starting,

had been on the ground 360 times at the same instant ?

(4) A can dig 36 post-holes in a day ; B can dig 32, and
C 30 in the same time. What is the smallest number which
will furnish exact days' labor either for each working alone

or for all working together ?

(5) How many firkins of butter, each containing 56 lbs. at

23 cents a pound, must be given for 14 bbls. of sugar, each
cjontaining 276 lbs. at 8 cents, per pound ?

V.

(1) Explain the use of zero in decimal notation.

(2) Find the greatest number which will divide 10974

and 15336, leaving as remainders respectively 54 and 36.
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(3) The dit;its in the units' and milHons' places of a num-
ber are 2 and 7 respectively, what will be the di^^ts in the
same places when 999999 is taken from the number ?

(4) An avenue 3 miles lonjx is planted with 5 rows of trees.

The trees are placed in the different rows at the distances of

6, 8, 9, 10 and 12 feet respectively. If the rows start from
the same strai2:ht line, (1) how often will 5 trees be in aline,
there bein;? 5289 feet in a mile ? and (2) how many trees
will there be in the avenue ?

(5) A number is composed of the following factors : 2*,

3S 53 , 11 and 17 ; find the number.

XI.—On Fractions.

58. Numbers are the measiu-es of quantities.

A Quantity is anything, which may be regarded as
being made up of parts like the whole.

Thus a sum of money is a quantity, because we may
regard it as made up of parts like the whole.

To measiu'e any quantity we fix upon some known
quantity of the same kind for our standard or Unit, and
tiie Number, which expresses how many times this Unit
is contained in the quantity, is called the Measure of

the quantity.

To put this in a more practical shape, we give the
following illusti'ation : We measiu-e large sums of money
by the Unit which we call a Pound, and when we say
that a man's income is Jive luindred a year, we mean,
that he receives yearly a sum of money, which contains
the unity five hundi-ed times, and we call the Niunber
Five Hundred the measure of his income.

59. Now we can conceive that a imit of measurement
may be divided into a niunber of pai-ts oi equal magnitude.

For instance, if we take a Poimd as the Unit, by
which we measm-e sums of money, we suj^pose tliis imit
to be divided into twenty equal parts, and we call each
of these parts one-ticentieth of a Poiuxl ; tuso such parts
will be trvo-twentieths, three ^ill be thi'ee-twentieths of a
Pound. Such parts are called Fractions of a Pound, or
other Unit, and we ^ve the following definition ;
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Def. We form a Fraction by dividing a unit into

some number of equal parts and by taking one or more
of those parts.

The number of equal parts, into which the Unit is

divided, is called the Denominator of the fraction, and

the number expressing how many of these parts are

taken to form the fraction is called the Numerator of

the fraction.

These operations are denoted by the following symbols

:

we represent a fraction by writing the numerator above

the denominator, and separating them by a horizontal

hue.

Thus f represents the fraction, of which the Qume-

rator is 3 and the denominator -4.

Such Symbols are called Fraction-Symbols, or, for

brevity, Fractions.

60. The symbol ^ is read one-half.

The symbol ^ is read one-third.

The symbol | is read three-fourths.-

The symbol f is read six-sevenths,

and so on.

61. The Numerator and Denominator of a Fraction

are called the Terms of the fraction.

A Proper fraction is one in which the Numerator is

less than the Denominator, as f.

An Improper fraction is one in which the Numerator
is greater than the Denominator, as |-.

In our explanation of the fundamental operations

performed with fractions we shall make use, as far as is

possible, oi proper fractions only.

62. To show that f=^.
Suppose a Unit to be divided into 3 equal parts.

Then f will represent 2 of these parts (1).

Next, let each of the 3 parts be subdivided into 4

equal parts.
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Thus the Unit has been divided into 12 equal parts, and
j-^ will represent 8 of these subdivisions (2j.

Now 1 of the parts in (1) is equal to 4 of the subdi-

visions in (2).

.*. 2 parts are equal to 8 subdivisions,

and .-.I-tV
We di-aw fi'om this proof two inferences :

I. If the numerator and denominator of a fraction

be multiplied by the same number, the value of the fi-ac-

tion is not altered.

Thus 3 = i|, a^a A=AV
II. If the numerator and denominator of a fraction be

divided by the same number, tJie value of the fraction is

not altered.

Thus^* — 7 ay^A 90 _ 9

63. To make the important theorem established in

Ai'ticle 62 more clear, we shall give a practical proof

that 1=^, by taking a straight line as the unit of

length.

I I I M I I I M I I I I I M I I I

A E D F B C

Let the line AC he divided into 5 equal parts.

Then, if B be the point of division nearest to 0,

^Bisf of ^0 (1).

Next, let each of the parts be subdivided into 4 equal

parts.

Then ^(7 contains 20 of these subdivisions,

and AB contains 16 of these subdivisions
;

.-. ABisl^oi AC (2).

Comparing (1) and (2), we conclude that

4 _ I 6
5 — 2-0-

64. A fraction is in its Lowest Terms when the nume-
rator and denominator have no common factor except
unity

:
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Thus f , f, \l represent fractions in their lowest

terms.

To reduce a fraction to its lowest terms we have the

follomng Eule:

Divide the Numerator and Denominator by their h. c. f.

Thus, if we have to reduce \^ to its lowest terms, W3
know that 9 is the h. c. f. of 18 and 81, and- dividing the

numerator and denominator by 9, we have the resulting

fraction -|.

Again, to reduce -^^ to its lowest terms, we find 25 to be

the H. c. F. of 25 and 500, and therefore ^-^ will be the

reduced fraction.

When we see, by inspection, or by an apphcation of

the tests of divisibihty given in Art 38, that a factor is

common to both Numerator and Denominator, we may
divide both by this factor and reduce the fraction to

lower terms, mthout going through the process of find-

ing the H. c. F.

Thus, to reduce the fraction ^y^^, we see that both terms

are divisible by 10, and .-. ^^o^=-^^

Now 27 and 936 are both divisible by 9 (Art 38),

Examples, (xxvii)

Eeduce to then- lowest terms the following fractions

:

(1) U (2) ^'^ (3) /^ (4) m
(5) un (6) an (7) f

jo|
(8) m/t

(9) tWA (lO)flJf

65. Two Fractions may be replaced by two equiva-

lent fractions with a Common Denominator by the fol-

lowing rule

:

Find the l. c. m. of the denominators oj the given frac-

tions.

Divide the l. c. m. by the denominator of each fraction.

Midtiply tliA first Numerator by the first Quotient.

Multiply the second Numerator by the second Quotient.
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Tlie two Products icill he the Numerators of the e'^uiva

lent//-actions, whose common denominator is the l. c. m. o

the original denominators.

The same rule holds for three, four, or more fractions

Ex. (1). Reduce to equivalent fractions with th(

lowest common denominator -| and ^,

Denominators 8, 7,

L. C. H. 56.

Quotients 7, 8.

New numerators 21, 32.

Equivalent fractions W ^|.

Ex. (2). Reduce to equivalent fractions with th«

lowest common denominator
2 4 13

Denominators 3, 9, 72.

L. c. M. 72.

Quotients 24, 8, 1.

New Numerators 48, 32, 13.

Equivalent fractions y-| fj fl
Examples- (xxviii)

Reduce to equivalent fractions with the lowest com-
mon denominator.

(1)

(4)

(6)

66. To compare the values of two or more fractions,
we conveit them into equivalent fi-actions with a com-
mon denominator

: then the comparison of the values oi
the original tractions can be made by comparing the
numerators of the new fractions.

For example, to compare the values of | f and f
Thr? equivalent fractions are 4-i | ^ fio

n-ii -»
84 84 8 4

ihe descending or.'er of value of the numerators is 63, 60,
56;

.-. the descending order of value of the given fractions is

3
4
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67. We may also compare fractions by reducing them

to fractions witli a common Numerator, and assigning

the greatest value to that one of the resulting fractions

which has the least denominator.

Thus to compare the values of

3 2 7 onrl 8 1
5 31 ^^^ -^S

The equivalent fractions are

8 1 8 1 qnrl 8

1

.'. the descending order of the given fractions is

27 8 1 3
¥T ¥5" 3"

Examples, (xxix)

Compare the values of

(1) ^ I A (2) i i n
/'Q^ 9 T 3 1

7

C4\ 3 _7_ 1 i

(5) /^ t\ U (6) ^V ^\ /r

ADDITION OF FRACTIONS.

g8. The rule for adding two or more fi-actions to-

gether is this :

Reduce the Fractions to equivalent fractions having the

Lowest Common Denominator.

Then add the numerators of the equivalentfractions and

place the result as the Numerator of a fraction, whose

Denominator is the common denominator of the equivalent

fractions.

The fraction will be equal to the sum of the original

fractions.

For example, to find the sum of l and ^

1 = i\ and ^ = -i\-

. Ill 4 I 3 — 7
• • 3- + 4 — TIT + T5^ ~ 17

Examples, (xxx)

Find the sum of the following fractions :

(1) I and I (2) f and ^\

(3) ^ TT and ^j (4) | ^ and ^^^
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(5)
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71. To prove that § of 4 = ^^

I of I = f of if Art. 62.

Now suppose a unit to be divided into 15 equal parts.

Then 2 of |=f of 12 of such parts

= ^-^ of 12 of such parts Art. 62.

=8 of such parts. ' Art. 62.

But TZ^^ °^ ^^^^ P^^^^ ' ^^' ^^'

• •
a"

^^ T 15»

Hence we derive the Eule for what is called Multipli-

cation OF Fractions.

We extend the meaning of the sign x , and define

2. X I (which according to our definition in Art. 21 would

have no meaning) to mean f of |-, and we conclude

that 1^ X i = 1^ which in words gives us this rule :

" Take the product of the numerators to form the Nume-
rator of the resulting fraction, and tJie product of the de-

nominators to form the Denominator.''

The same rule holds good for the multipHcation of

three or more fi-actions

Before effecting the Multiplication, common factors

should be removed from the Numerator and Denomina-
tor. It will be well for the learner to be famihar with

the principles laid down in Art. 38.

For example, to find the value of -Jf of |f of \^ we
proceed thus :

14 ^-P 35 ^^ 1 7 14x35x17
fl-Oiif 0fii= 25x51x49

2x7x5x7x17
5x5x3x17x7x7

and removing common factors from numerator and
denominator,

__ _2_
5X3

_2_
16

*
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Examples, (xxxii)

Reduce to their simplest form

(1)
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For 2/ =JA±A = 2^1 + 4 ^3.^4^34

Examples- (xxxiv)

Convert into improper fractions

(1) 7 J (2) 23i» (3, 216I|
(-1) 173^^

and into mixed numbers

77. The rules for the Addition, Subtraction, Multi-

plication, and Division of Fractions are appKcable to

Imjyroijer Fractions.

Thnq 7 4_13 3 5_1.26 61
'21(T

13 .108 65 4 3
T2 ^0 — 6 <T ^^

13 s^ 2^7 __ I3^>^AI 13X9x3 3 J J
"^^ 26 9x26 9x13x2 2 ^

117:^ 91 117 V 33 9X13X1 tX3 _ 9 X 3_ _ 27TlO-^^ 117J'^91 11X10X7X13 T0X7~ TQ'

78. In the apphcation of the rules to Mixed Niimhers,

we may in all cases change the Mixed Numbers into

Improper Fractions, and proceed as in the foregoing

Examples. In Division we must j)roceed thus.

For example,

4f-12A =
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and, similarly, when three or more numbers are to be
added, we may sei^arate the fractions from the integers,

and make a distinct operation for each class.

In Subtraction Ave can employ the same method, but
a little care is necessary. Suppose we have to take

3f from 4|

Reducing the fractional parts of the numbers to equi-

valent fractions with a common denominator, we have

ShA and 4i{

We can now take the integral part of the first num-
ber from the integral part of the second, and the frac-

tional part of the first from the fi'actional part of the

second, and we have

4M-3M=iA-
But suppose we have to take 3f- from 10|

Since f= Mandf= ^
f is greater than |

and we cannot take away the fractional part of 3ff from the

fractional part of lO^i.

We escape from the difi&culty by the device of adding unity

Thus 10^4 _ B|5 = 10 ^1 - 4§| = 6-||.

Take another illustration of a practical nature.

From 5^d. take away 3|cZ.

We add four farthings, i.e., f of a penny, to the for-

mer sum, and 1 penny to the latter, and reason thus

:

5^d. - did. = 5ld. - 4ld. = Ifd. = l^d.

Examples- (xxxv

Simplify the following fractions :

(1)
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The following exumijles should be cai'efully noticed.

I. From 17 take 4/^.

17-4/-j-=16+1-Vt= 16-4-|-1-^\

II. From 317 take ^^^

^17-^V= 316+l-^\,=316+t|=316J|
III. Multiply ^^\\ by 397.

Since ^^- = 1-^^,-^

397 X A^^= 397 - ,VoV^=396+l -^^^
— Sqfi-L 6 03 _3Qfi 6 03

79. A. Compound Fraction is defined to be the fi-ac-

tion of a fi-action.

Thus f of -|-, and f of 2^ of 51 are compound fractions.

They are reduced to simple fractions by the process

of Multiphcation.

Thus ^of2J'of52 — 3v9v37_ 3x9x37 _ 9 9 9 _ Q 1 3

80. A. Complex Fraction is one, of which the Nume-
rator or Denominator is itself a fraction or mixed
number.

3 42
Thus ± _ and T are complex fractions.

They are reduced to simple fractions by the process

of Division.
3

Thnq 1—3 _i_ 7 = 3_i_7 = 3^1= 3j.nus ^_^_/— _.^ ^^^ ^-j

and - — i-T-^ — tX3^ z <^S'

Examples- (xxxvi)

Simplify the following fractions :

(1) 3 of 5| of 7r (2) 4S of llj of 13.

(3) ^ of 2| of 3|- of 90 (4) A (5) ^|

(6) |i (7) ^ * (8) I
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The Highest CoiiMON Factor and the Least Com-
mon Multiple of Fractions.

81. The H. C. F. or L. C. M. of fractions can be readily

found by considering that the denominator is simply the

name of so many units rejn-esented by the numerator.

No difficulty is ever experienced in finding the H. C. F.

or L. C. M. of $12 or $16, or of 12 apples and 16

ai)ples. In fractions the name is written under the

number representing the collection of units of that name.

Thus to find the H. C. F. of ^| and J|, proceed as in

whole numbers; find the H. C. F. of 12 and 16, which

is 4, and call it by its name, which in this case is thirty-

sixths. Hence the H. C. F. is ^%.

Similarly to find the L. C. M. of i|- and |f, find the

L. C. M. of 12 and 16, which is 48, and call it by its

proper name. Hence the L. C. M. is ||. Hence to

find the H. C. F. of fractions we have the following

rule :

Cliange them to others having the same name or

denominator, and find the H. C. F. of their numerators.

This placed over the common denominator loill he the H,

C. F. of the fractions.

To find the L. C. M. of fractions : Change them to

others having a common denominator, and find the L. (7.

il/. of the numerators . This placed, over the common
denominator ivill be the L. C. M. of the fractions.

The following is somewhat shorter : Find the L. G,

M. of the numerators, and under this place the H. C. F.

of the denominators of the fractions. The resulting frac-

tion will he the L. 0. M. required.

Examples, (xxxvii)

Find the h. c. f. of the following fi-actions

:

(1) landf. (2) i^and^^V
(3)

i 31 4i and 5f

(4) I f !§ ^l ^"^1 ^l-
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Find the l. c. m. of the following fractions :

(5) I and I (6) 2^ and 71

(7) ^ 5| and 3^5^

(8) h of 2i of ~ and ^ of 4, of

O.V r//^ USE OF BRACKETS.

82. When an expression is inclosed in a bracket (),
it is intended to show that the whole of the expression
is affected by some symbol, which precedes or follows
the bracket.

Thus 24 X (3^+ 11) means, that 24 times the sum of the
numbers 3^ and 7:^ is to be taken, which we may effect by
combining 3^ and 7^ by addition, and multiplying the result
by 24.

Again, 2^ -h (4f-2i) signifies, that 2^ is to be divided by
the difference between 41 and 2i ; and therefore the result
will be

^ - 2i or V - 1 or ^ x f or 7 e
'6^

And, generally, we may say, that when numbers are
included in a bracket, the expression, within the
bracket, must be brought into the simj^lest form, before
combining it with expressions, not in the bracket.

83. The methods of denoting a bracket are various;
thus, the marks [ ] and I } are often employed.
Brackets are made to inclose one another, as in the ex-
pression

3-[2+3-{4+5-(2+l)}]
In remo\ing such brackets it is best to commence

with the innermost, and to remove the brackets one by
one, thus

3^[2+3--{4+5-(2+i)}]

=3-[2+3-J4+5-f}]
=3-[24-3-{4+y}]

=-3H-[2-f3-V]

=:3-[2-fii]
«J . 10 7 — 13 9
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We have worked out this example at length because

it will teach the learner how to simplify with neatness a

pecuhar class of fractions called Continued Fractions,

which appear in a form like the following

:

1

4+±-

2— 9

This fraction, hy the aid of brackets, may be repre-

sented thus,

1- [4+1- 1 1-1^(2- A) (]

and then we can simplify it by the gradual removal oi

the brackets, the final result being -^^.

84. There is another method of simplifying Complex

and Continued Fractions, w^iich we may explain by the

following examples :

5
Ex. (1) To simplify 0,3

Multiply all the terms of the fraction by 7, and it becomes

_1?-^— or ^^
1 4 + 3 "^ TT

2'

Ex. (2) To simplify r-f-^"

Multiply the terms by 30, and we get

or 50
15 0+ 9 "* TS^

2"_ 3"

Ex. (3) To simphfy ^"^
Multiply all the terms by 42, and we gee

28—18

Ex. (4) To simplify ^

o _ 3 195 _ 195

""T" "~ 3 + II
' i95T'28 223

^+ 9 + f
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Ex. (5) To simplify
^

1 4-

1

1 -^ T-

1+-- 1 + 1

Examples-
'
fxxxviii)

Simplify the following fractions :

6^ .^
7

^^' t; _L 3 (*"' 29 — ^

4 3
5 — ?Tr

5 +
6
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(2) i + ^of(f - A).
First take the difference of | and j%, multiply the result
by t, and add the product to |

(3) f X f ^ ?.

First simplify f X |, the result being ^%

Then divide j% by ^, the result being i^s X |, or |-'

(4) I^IXf.
First simpHfy f^f, the result being fXi,' or f
Then multiply f by f , the result being |-

.

Examples- (xxxix)

Simplify the following expressions :

(1) 8i^(2KH) (2) (4tV + 2^4-35^
2 1

••') 1+^ W
1 + -J.^^ 7 1 2 -'+11

3 1 57+9



i

MISCELLANEOUS EXAMPLES IN FRACTIONS. (^9

(4) Simplify the fractions f^ V3V/ ^^^ ^^^ ^eir
product.

(5) Divide the product of 3| and 3^ by the product

of If and 1 If

.

(6) Multiply together the fi'actions 4^ 2| and add
the result to 4f + 3^.

(7) Multiply the difference between ^ and |^| by
the sum of 4/^ and If ; and multiply the result by the

difference between 10| and Sf

.

(8) Sunphfy

V3 . r/ge
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(14) Simplify

102-15 1»

(15) Simplify

(16) Simplify

ATkI 121 V 37797ana i^^^ x ^

^

ooy

6+ »
5— 1 6—1

^ X X of 7 and -^ x 10-|

(17) Simplify

8|-7f+5f-4i
13-il^+101-9t^

'^^^^'^^'

(18) Simplify

qi6 v122 _:_ f;i7.Qll' v'fil 7* _:_ 7 2 1 '^ »-^5"

(19) Simplify

A of 6|| of 24lj- 4U X 3§| ^ 3|| ,

8^Hx5it-4M-7nx5ii-M4f^''*'^
(20) Simplify

^^ w 77 3 5 -^3 *T\

(21) Simplify

1

It

3

^, 4869 . /ll 23\X 4T4T"=~ U^— 3¥/

' 4 -1-f

(22) Simplify
7^^

5
-13

4 .«> A 3 I 2 7

"4 2" 1
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of all the numerators, and whose denominator is equal to th©
sum of all the denominators. Exemplify this in the case of
six equal fractions.

(4) Add together ^, \, I, and i, and subtract the sum
from 2 ; multiply the difference by | of f 5 of 88, and find

what fraction the product is of 999.

(5) A's age is ^^ of B's, and B's is * of C's, and C 12 years
ago was 72 ; what are their respective ages ?

IV. •

(1) Before adding fractions together, why is it necessary
to change them to others having the same denominator ?

(2) What number must be taken from 17^ so that it may
contain 3| an exact number of times ?

(3) There is a number which divided by 8A> and the

quotient increased by 2| and the sum multiplied by ^ and

the result diminished by ^ of I of 14? gives 2|. Find the
nimiber.

(4) A bought a horse and carriage for S225, and paid for
21

the harness ^ of what he paid for the horse. The carnage

cost ^ of the value of the horse. What was the price of

each ?

(5) Divide S8888 among A, B, and C, so that A may re-

ceive ^88 less than 3 times B's share andC 8176 more than
one half of A and B's shares.

V.

(1) Explain each step in the process of reducing a complex
fraction to a simple one.

(2) Simplify 8.^ X 3^ X 3^ - 1 divided by 3^ X 3^ - 1.

(3) Wliat is the smallest sum of money with which A can
purchase sheep at $4^ each, calves at $5i each, and pigs at

$2^ each ; and how many of each can be bought with this

sum?
(4) John spent ^FO less than § of his money at one time,

and at another |40 more than f of the remainder and now
has $40 left. How much had he at first?

(5) One fourth of 2^ of the length of a pole is in the mud;

two thirds of the remainder is in the water and there are 5^-

fe jt in the air; what is the length of the pole ?
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VI.

(1) Show that I -^ f = I X ?.

(2) Find three fractions whose numerators shall be 3, 5,

7, respectively, and their sum equal to unity.

^ (3j From the sum of 3f and 4| subtract 6^, multiply the

difference by 2|, and divide the product by 4|.

(4) A sold a watch for ^ more than it cost him to B, who
sold it to C for S36, which was ^ less than it cost him.
What did the watch cost A ?

(5) There are three rooms 21 1, 18f, and 17^ feet long

respectively. Find the longest plain ruler with which the

three rooms can be measured

VII.

(1) Give a definition of multiplication that will apply to

fractions.

(2) A person dies worth $40000, and leaves \ of his

property to his wife, \ to his son, and the rest to his daugh-
ter. The wife at her death leaves | of her legacy to the

son and the rest to the daughter ; but the son adds his for-

tune to his sister's and gives her ^ of the whole. How
much will the sister gain by this ? and what fraction will

her gain be of the whole ?

(3j One half of a population can read
;

1^ of the remain-
der can read and write

;
5*5 of the remainder can read, write

and cipher, while the rest, 243600, can neither read, write

nor cipher ; what is the population ?

(4) Three men. A, B, C, run round a circle in 5, 6, and
7i^ minutes, respectively. If they start from the same
point at the sanie time and run in the same direction, how
long will they run before they are all together again ? and
how often will each have gone round it ?

(5) A owned 5 of a ship, and sold f of his share to B, who
sold f of what he bought to C, who sold j^j of what he
bought to D ; what part of the whole ship did each now
own ?

VIII.

(1) Wliat are the advantages in arithmetical operations of

employing fractions expressed by the smallest number
possible ? State how fractions expressed by large numbers
may be reduced to equivalent fractions expressed by smaller
numbers. Is this always possible ?
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(2) Is 5^ more nearly equal to | or to 3^-2|^-{-J of 2^ —
li-, and by how rauch ?

(3) Of the sovereigns who have reigned in England since

the Norman conquest, there are ^th of one name, ^ths of

another, -^'j of another, ^ of each of two others, and -^^ of

each of three others, and there are 5 besides ; find how
many sovereigns have reigned in England since the con-

quest.

(4) Three horses start from the same point, and at the

same time, upon a race course 300 rods in rircuit ; the first

horse passing over i the circuit, the second l, the third ^, in

a minute. In how many minutes will they all be together

again, and how far will each have travelled ?

(5) Divide the difference of 13^-;- {(2«-2-,\) X 1^} and

13|---(2?-2A)X U by 13^^-21-2^ X Ih

XTI. Decimal Fractions.

87. The Multiples of 10 are 10, 20, 30, 40, 50, and
so on. (Art. 39.)

The Powers of 10 are 10, 100, 1000, 10000, and so

on, and these are called the first, second, third, fourth

powers of 10. (Art. 27.)

88. A Fraction, wliicli lias for its denominator one

of the Powers of 10, is called a Decimal Fraction, or

for shortness sake, a Decimal. All other fractions are,

by way of distinction, called Vulgar Fractions.

89. To save the trouble of writing the denominators

of decimal fractions, a method of notation is used, by
which we can express the value of the denominator in

every case

This method will be best explained by the following

examples :

•3 stands for -^%, and is read thus, iliree-tenths.

•25 stands for ^%*5, and is read thus, tvjenty-jive hundreths.

•347 stands for /oVu* and is read thus, three hundred and

forty-seven thousandths.

The figures which follow the Point • are those which

form the Numerator of the fraction in each case.
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Tlie nnmher of the figures, which follow the Point,

correspouds to the nnmher deDoting the paiticiilar

Power of 10, which forms the DeuoinincUor of the frac-

tion in each case.

Now, as the first power of 10 is 1 followed by one
zero, and the second power of 10 is 1 followed by two
zeros, and the third power of 10 is 1 followed by three
zeros, and so on, we can in every case write the denom-
inator, by affixing to 1 a number of zeros, equal to the
number of figures that follow the Point.

Thus, -426789 stands for tUV^V.t
six zeros being affixed to the 1, because the number of

figures that follow the Point is in this case six.

Agam,
•07 stands for ^l-^

•005 stands for 1^%-^

•000-25 stands for ^^lUv

the zeros, which come between the Point and the fig-

ures 7, 5, and 25, not being set down in the numerators
of the fi-action, as having no effect on the value of the

numerators, seeing that 07 and 7 stand for the same
number, and that 005 and 5 stand for the same number.

But these zeros afi'ect the value of the denominators,
as for instance

•7 = /_ while -07 = -^l,, and -007 = y/^o

90. Zeros affixed to a decimal have no effect on its

value : that is,

-7, -70, -700 are all equal;

for -7

•70

•700

91. The method of resprescnting Decimal Fractions
is merely an extension of the method, by which Integers
are represented, as will be seen from the follo^ving con-

siderations.

As the local value of each digit increases tenfold, as

we advance from right to left, so does the local value

7
TIT
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of each decrease in the same proportion as we advance

from left to right.

If, then, we affix a Hne of digits to the right of the

units' place, each one of these having from its position

a value one-tenth part of the value, which it would

have if it were one i^lace farther to the left, we shall

have on the right hand of the units' place a series of

fractions, of which the denominators are successively 10,

100, 1000, .... while the numerators may be any
numbers between 9 and zero

Thus, 246-4789

=2x100 + 4xlO4-6+^-rT?c+r0*iTTr+TsSTiTT.

92. A number, made up of an integer and a decimal,

as 4-5, may be expressed in a fractional form, by writ-

ing as the Numerator all the figures in the number, and
as the Denominator 1 followed by as many zeros as

there are figures after the point.

Thus, 4.-b = n
for 4-5 =- 4H-T^^ = ^§+1*0 = H
Again 14-075 = \%%^^^

i(^r^A•01^ — 14-1- IS— 14000 i 75 14078

Examples- (xli)

Express, by means of fraction-symbols in then- lowest

terms,

(I) -5 (2) -25 (3) -75 (4) -375

(5) -00243 (6) -0000725 (7) 14-8 (8) 104235
(9) 50.0004 (10) 100-001

Express in the abbreviated form

(II)
-f^ (12, -rV^ (13) ^^^'/^

17 2 9 5 59
TTTOir (^^) 100 (^") TOOTJOTTOIT
55 0,79 nft'i 325793 (\Q\ 19

Tooooo-ff ^^°/ Toooinj- ^^^1 TOTTOTT

93. We call

•5, 37, 15-9 decimal expressions of the first order,

'25, 4-39, 143-73 decimal expressions of the second order,

-043 5*006, 27-009 decimal expressions of the third order ;

the number of the order depending on the number of

figures ihoi follow the point.
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The number denoting the order we call the Index of

the order : thus 1 is the index of the first order, 2 of

the second order, and so on.

94. From what is stated in Art. 90 we learn that a
decimal of any order may be made into an equivalent

decimal of a higJier order, by affixing one, two, three

zeros according as the index of the higher exceeds the
index of the lower by 1, 2, 3.

Thus -43 may be made into an equivalent decimal of the
jifth order, by affixing three zeros, thus, -43000,

and -047 may be made into an equivalent decimal of the
seventh order, by affixing /owr zeros, thus, '0470000.

ADDITION OF DECIMAL FRACTIONS.

95. To add -27 to -45 we might proceed thus,
.07_ 2 7

•45= ^i-5- •

Too'
• •274-'45= 2 7 145 7 2 .79

But we obtain the same result, if we set down the
decimals one under another, Point under Point, add
the figures as if they stood for whole numbers, and
place the Point in the result under the other Points,
thus,

•27

•45
•

96. If the decimals to be added be not of the same
order, as for instance -37 and -049, we aeason thus :

•049 is a decimal of the third order,

•37 is a decimal of the second order, but it can be
made into an equivalent decimal of the third order, by affix-
ing a cipher, thus, '370.

Then we j)roceed to add the decimals thus

:

•370

•049

•419
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Now suppose we have to add more than two decimal

expressions, as -0074, -72, -05, and -123456.

Of these four expressions the last is of the sixth order,

and we may make the other three into equivalent deci-

mals of the sixth order, and set them down thus :

•007400
•720000
•050000
•123456

•900856

When the learner is thoroughly acquainted with the

principle, on which this process of addition depends, he

may omit the affixed zeros, since they have no effect on

the result, and may write the sum just worked out in

the folloAving way

:

•0074
•72

•05

•123456

•900856

If the numbers to be added be made up of integers

combined with decimals, we keep the Points in a verti-

cal line, and proceed as in addition of integers.

Thus to add 4'27, 15*004, '9007, and 23, we proceed thus

:

4-2700 or thus, 4*27

15-0040 15-004

•9007 -9007

23-0000 23^

431747 43-1747

Examples- (xlii.)

Find the sum of

(1) -275 and -425. (2) 007 and '239^.

(3) •OOl and •0002.

(4) 13-279, 3-00046, 742-000372.

(5) ^000493, 3-24, 15, 42-6, 32442037

L
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(G) 49-327, -458, 8317-05, 341-875, 32-4962.

(7) 700-372, 894-0009, '347, -00082, 5370-006.

(8) 560-379, -45687, 350-0036, 7-074, 52-257.

SUBTRACTION OF DECIMAL FRACTIONS.

97. If we have to find the difference between -47

and -35, where both decimals are of the same order, and
•47 is the larger of the two, we proceed thus :

From -47

Take -35

Eesult -12

performmg an operation hke that of Subtraction of In-

tegers, and keeping the Points in a vertical line.

That this method gives the correct result is evident, for

•i.7 •^'^ 47 35 — 12 .10•±/- O0=y^j^-y^0-— TITO ^^

98. If we have to find the difference between -888

and '9, we may make the latter into a decimal of the

third order, thus, -900, and since this is larger than
-888, we proceed thus :

From -900

Take -888

Eesult -012

If we have to find the difference between -998, and 1,

we observe that 1, being an integer, must be gi-eater

than -998, which is a Proper Fraction, i. e. -j^^^, and
we proceed thus :

From 1-000

Take -998
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MULTIPLCATION OF DECIMALS,

99. In finding the product of -12 and -11, we might
proceed thus,

•12x-ll=T?Ax-i^V= i^„;;;^„ = tM*^= -0132,

the result being a decimal of the fourth order.

Again if we have to find the product of 4*32 and
•00012,

4-32 X -00012 = t^fx^t^= T(34i|^ = -0005184,

the result being a decimal of the seventh order.

And, generally, the product of any two decimal ex-

pressions is a decimal expression of an order, whose
index is the sum of the indices of the orders of the two
expressions.

Hence we deduce the following rule for Multiphcation

of Decimals :

Multiply as in the case of integers, and mark of in tJie

product a numher of decimal places equal to the sura of
the numher of decimal places in the two factors.

For examDle, to multiply 2-4327 by 4-23.

2-4327
4-23

72981
48654
97308

10-290321

Again, to multiply 43-672 by -00000047.

43-672

•00000047

305704
174688

2052584

We have now to mark off eleven decimal places from

this product, and as the product contains only seven

figures, we must prefix four zeros, and put the Poini^ on
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the left of these, thus -00002052584, and this wiU be

the required product.

One more case must be considered.

Suppose we have to multiply '235 by '48
;

•235

•48

1880
940

11280

This decimal of the Jl/th order is equivalent to a deci-

mal of the fourth order •1128 (Art. 90), and this is the

simplest form of the result.

Examples- (xHv)

Multiply

(1) 7-5 by 4-7. (2) 3-62 by 5'23. (3) -427 by -235.

(4) -562 by -00074. (5) 3-00704 by 4-0-205.

(6) -0009 by 1000. (7) 6-23.4075 by 24.0259.

(8) -00746 by -006235. (9) 1432-6749 by -00004030705.

(10) 50704-042 by -004007090061.

Find the value of the following :

(11) -407 X 403 X -006.

(12) 1-01 X 1000 X -001.

(13) -52
X

-007 X 4-3
X

-02.

Find the continued product of

(14) -07, 4-6, -009 and 52-47.

(15) 42-6, -795, 4-03 and -00074.

(16) What is the cube of 2-74 ?

(17) Raise 3-5 to the fourth power.

DIVISTOX OF DECIMALS.

100. If we have to divide -27 by 3, we might jDroceed

thus,
•27-^-3 =^-3=.^^-- = -09.

Again, if we have to divide •00G25 by 25, we might
proceed thus,

-00625-25=.,^^^-25=^^= -000-25.
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In botli cases t}te Quotient is a decimal of the same
order as the Dividend.

Hence we derive the following Rule :

If the Divisor he an integer, perform the operation oj

Division as if the Dividend were also an integer, and
inark off in the Quotient as many decimal places as there

are Decimal places in the Dividend.

For example, suppose we have to divide -0086751 b>

248.

243) -0086751 (357
729

1385
1216

1701
1701

The Quotient is to be a decimal of the eighth order,

.-. the result is -00000357.

101. Next observe that, if the Divisor be a decimal ex-

pression, we can in every cas,e change it into an Integer^

by a process which we shall now explain.

If we multiply a decimal expression

by 10, the effect is to move the Point one place to the right,

by 100, the effect is to move the Point two places to the right,

by 10000, the effect is to move the Point three places to the

right,

and so on.

For instance, 123-456x10 = 1234-56,

and 123-456x100 = 12345.6.

The reason is obvious,

for 123-456X 10 = Hf!f^X 10=^-^^^^=1234-56,

and 123-456 X 100 = ^fff' X 100= ''-^i~^ = 12345-6.

Hence we can transform any Divisor into an Integer,

by multipljdng it by 10, 100, 1000, .... according as

the Divisor is a decimal of the first, second, third ....
order
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For example, if the Divisor be -000492, and we mul-
tiply it by 1000000, we transform it into the Liteger
492.

Now we may multiply a Di\4sor by any number, if we
multiply the Dividend by the same number.

For instance, if the Divisor be 8 and the Dividend 32,

we may multiply each by 10,

so that the Divisor becomes 80, and the Dividend 320

;

and whether we divide 32 by 8, or 820 by ^0, the Quo-
tient will be the same number, that is, 4.

102. We can now lay down a general Rule for Divi-

sion of Decimals.

If the Divisor he a decimal, change it into an Integer hy
removing the Point a sufficient number of places to tlie

right, ami also remove the Point in the Dividend the same
number of places to the right. Divide as in the ease of
integers. Then, ij the dividend be an integer, the quotient
will be an integer, and if the dividend be a decimal, the

quotient will be a decimal of the same order.

The process wiU be better understood from the fol-

lowing examples.

Ex. (1). Divide -625 by -025.

•625 -!- -025 = •625_,625_-i2«
•TJTT— WTo— 2 5.

25) 625 (25
60

125

125

Here the Quotient is an Integer, because the Di\-idend
18 an Integer;

.'. the Quotient required is 25.
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Ex. (2). Divide 108-997 by 2-3.

08997 108^-97 -_l089-97
108-997 -r 2-3.

23)1089-97(4739
92

169
161

207
207

Here the Quotient is a decimal of the second order,

because the Dividend is a decimal of the second order
;

.-. the Quotient required is 47-39.

Ex. (3). Divide -625 by -00025.

.fi^^i _:_ •n002.'S— '6 25_ — 6 2 500 - — &^5Q(i

25 ) 62500 ( 2500
50

125
125

00

Here the Quotient is an Integer, because the Dividend

is an Integer
;

.*. the Quotient required is 2500.

Ex. (4). Divide -00169 by 1-3.

•00169^-1-3= •00169 00169
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Here the Quotient is a decimal of the fourth order,

because the Di\'idend is a decimal of the foiu'th order

;

.-. the Quotient is '0013.
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103. We next take the following example

:

Divide 347 by '64.

Here 347 - '64 = 4|f =. ^-^.^ = ^-^^

and we proceed thus :

64 ) 34700 ( 542
320

270
256

140
128

12

We have then the Quotient 542, and Remainder 12.

If we wish to carry on the division further, we may
do so, by placing a decimal point at the end of the Div-

idend, and affixing as many zeros as we please, observ-

ing that all the figures, which will come after those

already in the Quotient, will be decimals.

The operation, completed from the outset, will stau

thus,
64 ) 34700-0000 ( 542-1876

320

270
256

140
128

120
64

660
612

480
448

320
320
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Examples- (xlvi)

Divide

(1) 7-45 by -32. (2) 14-327 by 12-8.

(3) 43-26 by 12-5. (4) 74B2-976 by -225.

(5) 1-2 by 625. (6) 217 by 1250.

104. The student is now to observe that, by employ-

ing Short Division, the example just worked out may
be put in a very concise form. Thus taking up the

work at the point where we have to divide 34700 by 64,

we proceed thus :

8
I

34700-0

8 4337-5000

542-1875 Quotient.

So also, if we have to divide 43672-509 by 36, we
proceed thus

4
I

43672-50900

9
I
10918-12725

1213-12525 Quotient.

Again, to divide -0000013932 by 32, we proceed
thus

:

4
I

-0000013932

8 -0000003483000

•0000000435375 Quotient.

Note.—Division by 10, 100, 1000 ... is effected by
moving the decimal place in the Dividend one, two,

three . . . places to the left.

Thus 24-6 ^ 10 = 2-46.

•47 ~- 100 = -0047.

Examples- (xlvii)

Employ Short Di\asion in finding the Quotient when
we divide

(1) 426-478 by 16. (2) -07849782 by 72.

(3) 362-47 by -025. (4) -00007263 by 4-5.

(5) 42-007437 bv -24. (6) -00463 bv 50.

(7) 2-4715 by -000016. (8) 9000 by '-00036.

(9) •OOl by 100. (10) •OOIOOIOOI by 2000.

N.B.—The process of Di\dsion may often be shoi-tened
by multiphung the Dividend and Divisor by a number
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which will transform the Divisor into a power or a mul-

tiple of 10 : thus, if we have to di\'ide 24-46927151 by
12-5, we multiply both by 8.

Then 24^^«|L|llAi _ ^ ^ ^'^^^^ ^ =^ o« = 1-9575417208.

105. 1ji the examples hitherto given the cases are all

those of exact division.

In all cases we may x^roceed with the division, till

there is no remainder, or till certain figures in the Quo-

tient recur again and again in the same order.

We shall give an example of this recurrence of figures i

in Art. 106, but first we must observe that we often

require to find the Quotient iq) to a certain place of

decimals.

For example, suppose we have to find the Quotient

arising from the division of 2-47 by 37, to fom' places of

decimals.

87 ) 247-0000 ( 6-6756

222

250
222

280
259

210
185

250
222

Hence the Quotient, correct to four places of deci-

mals, is 6-6756.

Examples, (xlviii)

Find the Quotient to three places of decimals when
we divide

(1) 42-5 by -0023. (2) -197 by '79.

(3) 37-9 bv 409. (4) 27100 by '00313.

(6) -0269 by -281. (6; 229 by -007.
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106. If we continue the di\dsion further in the Exam-
ple given in Art. 105, we find the figures 756 coming
again and again in the same order in the Quotient, so

that the Quotient is 6-6756756756 . . . without any ter-

mination.

Let us now take this example.

Divide 90 by -0011.

Here 90 ^ -0011 = .-^*}^ =,
»^J0^-2.

HV900000
81818

Up to this point the Quotient is an Integer : but, if

we proceed further with the division, we shall obtain a
decimal exj^ression : thus, if we affix two more zeros,

preceded by a decimal point, to the dividend, we shaU
have

11)^900000-00

"8181818

If we carry on the di^asion to any extent we shall

have the two figm-es 18 coming again and again in the

same order. A decimal of this kind is called Periodic,

Circulatiny, or Recurring.

107. The extent of the Period is denoted, by i^lacing

a dot over i\\e first, and another dot over the last of the

figures in it.

Thus -18 denotes a decimal of an order such that it

can he represented hij no finite index, since it runs on
•18181818 ... to an infinite number of figm-es.

So also, 6-756 stands for 6-756756756 .. ..

•047 stands for -047047047

•4372 stands for •437237237-2

26-0479 stands for 26-04797979 .....

•00026 stands for •000206666

108. A Vulgar Fraction may be converted into a

Decimal Fraction by the following process

Eeduce the fraction to its lowest terms, and then find

the Quotient resulting from the division of the numera-
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tor by the denominator, by the rule for division of deci-

mals.

Thus to reduce f to a decimal, we proceed thus

:

8 ) 3-000

^375

.-. t = -375

Again to reduce ^ to a decimal, we proceed thus :

32)47-00000 (1-46875

32

150
128

220
192

280
256

240
224

160
160

.-. n = 1-46875

Or we might work by Short Division, thus

:

4
I

47-00

8 11-75'

1-46875

Again, to reduce 4^ to a decimal, we proceed thus :

7
I

1-00000000

•14285714

.'. I = •142857.

109. To shew that, when a Vulgar Fraction is reduced

to a decimal^ either the oj)eration must terminate or the

figures of the Quotient must recur in the same order.

Consider the operation by which such a fraction as \
is reduced to a decimal. The only remainders that can
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occur are 0, 1, 2, 3, 4, 5, 6. If the remainder shoiikl

occur, the dmsion terminates : if not, we can only have
six different remainders, and when any of these occurs

a second time, we must have a recurrence of the former
remainders in the same order.

When a fraction in its lowest terms is reduced to a

decimal and produces a reciu-ring decimal, the extreme

limit of the number of places in the period of the recur-

ring decimal is one less than the denominator.

Thus 1 produces a recumng decimal of 6 places.

^ produces a recurring decimal of 18 places.

-^ produces a recurring decimal of 28 places.

110. When a Vulgar Fraction is in its lowest terms
it can only be expressed as an Exact Decimal when the

denominator is composed of factors each of which is one
of the numbers 2 and 5.

Thus f can be expressed as an exact decimal because 8 =
2x2x2.

3

= 2X2X5.
4

= .5 X 5 X 5.

The reason for this is, that no vulgar fraction can be

expressed as an Exact Decimal, unless it can be trans-

formed to one which has 10, or some power of 10, for

its denominator. Now no number can by multiplication

be made a power of 10 unless it be composed of factors

each of which is 2 or 5.

Thus 8 can be made into a power of 10 by multiplying it

by 5 X 5 X 5.

125 can be made into a power of 10 by multiplying it

by 2 X 2 X 2.

40 can be made into a power of 10 by multiplying it

by 5 X 5.

nence % — ov^-v? — <. ^ o ^-« .. = .. ^'^r^ == i n n « = olo

= -056

= -225

7
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But such numbers as 7, 12, 30, cannot be made into

powers of 10 by multiplication, and hence ^ y\ ^i can-

not be reduced to exact decimals.

It may also be remarked that, when a Vulgar Frac-

tion in its lowest terms is reduced to an exact decimal,

the order of that decimal is expressed by the greatest

number of times that either of the factors 2 or 5 occurs

in the denominator.

Examples- (xlix)

Convert into decimals the following vulgar fractions :

(1)
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By compaiiug the contracted method with the ordi-

nary method, the reason of the preceding operation will

be readily understood.

Since the product of any order of units by units is of the

the same order as the figure multipHed, the units figui-e of

the multipher is wi'itten under the place to be retained.

For convenience, the other figures are written in an in-

verted order. Now (Art. 99) 4, a decimal of the third

order multiphed by 3. a decimal of the first order, will

give a decimal of the fourth order ; also, 7, a decimal of

the second order, multiplied by 4, a decimal of the second

order, will give a decimal of the fourth order, etc., etc.

Now, to the product of 2 and 1, one must be added

:

since, if 6 had not been rejected, there would have been

one to caiTy ; then the other figures are multiphed in

the usual way. Next, multiply 4 by 3 and set down 2

under the 3, and multiply the other figures by 3 in the

usual way.

Next, multiply 7 by 4 and to the product add 2 :

since, if 416 had not been rejected the product would
have approximated to 2 thousand, etc.

Hence we have the following rule :

Write the Multiplier ivith the order of its figures

reversed under the Multiplicand, so that the units figure

may he under that figure of the Multiplicaml which is the

loivest decimal to be retained in the Product. Then mul-

tiply by each figure of the Midtiplier, neglecting all the

figures of the Multiplicand to the nght of it, except to find

ivhat is to be carried, and carrying one more when the re-

jected part of any prodiict is 5 or greater than 5. Arrange
the partial products so that their right hand figures may
stand in the same vertical column. Their su7n will he the

product required. From this product cut off the desired

number of decimal places.

112. Wlien the di^'isor consists of several figures, the

work will be much shortened by cutting off a figure

from the divisor at each successive step of the division,

instead of annexing a figure to the dividend. Care
must be taken to increase each product by what would
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have been carried if the figure or figures had not been

cut off.

Ex. (1). Divide 8-784169 by 2-716 418- correct fco

three places of decimals.

2716418)3784169(1393
2716418

1067751
814925

252826
244478

8348
8149

199

By comparing the units of the highest order in the

divisor with the units of the same order in the dividend,

it is evident that there must be one figure to the left of

the point in the quotient ; hence the answer is 1-393.

Ex. (2). Divide 763-14163 by 21-3642 correct to four

places of decimals.

ORDINARY METHOD. CONTRACTED METHOD.

213642 ) 76314163 ( 357205 213642 ) 76314163 ( 357205

640926, 640926

122215'6

106821.0

15394
14954

439
427

03
94

690
284

40600
68210

122215
106821

15394
14955

439
427

12
H

1 72390 1

Here the figures of the quotient are 857205, and b>

jomparing the 2 tens of the divisor with the 76 tens of
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the dividend, it is plain there must be 2 places to the

left of the point; hence the quotient is 35'7205.

From considering these cases we have tho following

rule :

Compare the left-hand figure of the divisor with the

uniti of the same order in the dividend, and thus deter-

mine the position of the point in the quotient. Then
divide as in Ex. (1 )-, dropping a figure from the right of

tlie divisor at each stept of tlie division.

Note.—Care should be taken to mark the figures

di'opped by placing a dot or other mark beneath them.

Examples- (1)

(1) -863541 X -10983 to five places of decimals.

(2) -053407 X 047126 to six places of decimals.

(3) •3-141592 X 52-7438 to four places of decimals.

(4) 325-701428 X '7218393 to three places of decimals.

(5) 3-1729432x8-316259 to four places of decimals.

(6) 2-3748-J-1-4736 to three places of decimals.

(7) 31-47-^839-27656 to four places of decimals

(8) 252070-520751-J-591-57 to three places of decimals.

(9) 73-64-^-43232 to four places of decimals.

(10) 6-5555-7-7-06249 to three places of decimals.

RECURRING DECIMALS

113. Pure recurring decimal fractions are those in

which the period commences immediately after the deci-

mal point.

thas -3, -27, "0429 are pure recurring decimals.

Mixed recurring decimal fractions are those in which
one or more figures precede the period :

thus -23, -2427, -350429 are mixed recurring decimals.

114. To find the Vidgar Fraction which is equivaleiu
to a given pure recurring Decimal.

Ex. (1). Find the Vulgar Fraction equivalent to -3.

The decimal= -333
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From 10 times tbe decimal, or 3*333

Take the decimal, or 333

Then 9 times the decimal=3'000

.*. the decimal=f=^.

Ex. (2). Find the Vulgar Fraction equivalent to

•247.

The decimal= -247247

From 1000 times the decimal, or 247-247

Take the decimal, or -247

Then 999 times the decimal = 247-000

.*. the decimal = f||.

Ex. (3). Find the Vulgar fraction equivalent to

•0423.

The decimal =: -04230423

From 10000 tunes the decimal, or 423*0423

Take the decimal, or -0423

Then 9999 times the decimal = 4230000

.-. the decimal = ^%%% = j^j.

Examples- (li.)

Convert into Vulgar Fraction3 in their lowest terms :

(1) -6 (2) -27 (3) -045 (4) -3123

(5) -6072 (6) -4023 (7) '00054 (8) -00009

Hence we deduce the following rule for reduc-

ing a pure recurring decimal to a Vulgar Fraction :

Taks one of the periods ioform the mirnerator, andfor
the denominatoi' the nurtiher formed hy reinathig 9 as

many times as there are Hgures in the period.

Thui -7 = ^
•05 = A

•4327 = %lll

116. Tofind the Vulgar Fraction, whieh is equivalent

to a given mixed recurri^'j decimal.
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Ex. (1). Find the Vulgar Fraction equivalent to

•287

The decimal = '23737

From 1000 times the decimal, or 237*37

Take 10 times the decimal, or 2*37

Then 990 times the decimal == 235,
.-. the decimal = f f§ = ^%\

Ex. (2). Find the Vulgar Fraction equivalent to

0-4726.

The decimal = -04726720.

From 100000 times the decimal, or 4726-726

Take 100 times the decimal, or 4-7-26

Then 99900 times the decimal= 4722,
.-. the decimal = ^^9%% = lUh

Ex. (3). Find the Vulgar Fraction equivalent to

3-14.

The decimal= 31444
From 100 times the decimal, or 314'44

Take 10 times the decimal, or 31-44

Then 90 times the decimal= -283,

.-. the decimal=iM
90

Examples. (Hi.)

Convert into Vulgar Fractions in theii- lowest terms :

(1) -425 (9) -4759 (3) 4-253 (4) -00426

(5) 53-00-243 (6) 7-20li (7) 2-5306

117. Hence we deduce the following rule for reduc-

ing a Mixed recurring decimal to a vulgar fiaction :

Forin tlie Numerator hy taking from the figures up to

the end of the first perlod the figures that precede the first

period ; and form the Denominator hy setting down 9 as
many times as there are figures in the j^eriod, and affiyy
ing as many times as there are figures between the deci-

mal point and the first period.
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Thus -245= 2 4 5^2 ^243
19 9 9 -W^T)

•0047.4 = -t I ^ - 4 4 6 9

4-5 45-4 41

rj.oAk :^ 7345-734 __ 6611
' "^^

9 00 9 00 '

118. The method of performing arithmetical opera-
tions with recuiTing decimals will be best .explained by
taking the operations separately.

I. Addition.

Find the sum of 3-49, 4-047, and -1463.

First make the decimals all of the same order, thus

3-4999, 4-0470, -1463.

Then, since tne periods consist of 1, 3, 2 figures respect-

ively, and the l. c. m. of 1, 3 and 2 is 6, carry on all the
decimals six places farther, thus

3-4999999999
4-0470470470
•1463636363

7-69341068

n. Subtraction.

Here we proceed on the same principle as in Addition.

Thus to subtract 5-247 from 8-059,

8-059059
6-247777

2-8li28

In both operations some care is requisite in observing

what figure would be carried on if the columns omitted

were taken into account.

in. In Multiplication and Division the recurring

decimals should be converted into vulgar fractions, and
when the Product or Quotient of these fractions has

been found, it may be converted into a decimal.

Thus 4-5 X 8-7 = t^f^ X '-^^ = V X V = 'H^,

and -05 -- -042 =^ H- #A= 5% X W ='-fr= "'
We may then, if it be required, convert ^|-p and ^^ into

decimals, by the process explained in Art. 108.
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Examples- (liii). ^
Find the value of the following expressions :

(1 ) 2-57 + -043 + 13-2. (2) 14-762 + 3-549 + 2-204'!

(3) 15-025 -13 -247. (4) -0246 -'00397.

(5) 3-7 X 5-49. (6j -0072 X -45.

*
(7) 3-4 -r-

4
-09. (8) -074-=- -59.

119. When vulgar and decimal fractions are com-
bined in the same expression, it may usually be simph-
fied in the neatest and easiest way by reducing the vul-

gar fractions to a decimal form.

Thus, if we have to find the sum of 476^, 13|, and 10-375,

we should proceed thus :

476i=476'25
13|= 13-375

10-375

Sum 500-000

Examination Papers,

I.

(1) Show that any decimal is multiplied by 1000 by re-

moving the decimal point in the multiplicand three places
towards the right.

(2) Enunciate the general rules for the divsion of deci-

mals. In cases when the division does not terminate,
explain how to determine the place of the decimal point in

the quotient.

(3) Which of the following statements is more nearly cor-

rect?

9-^9 = 1-11' or^= 9.009.

(4) How many times can •0087 be taken from 2*291 ?

What fraction will the remainder be of the former ?

(5) Whence does it appear that a vulgar fraction may
always be reduced either to a terminated or a circulating

decimal ?

Calculate the limits of the error made in taking ff| as an
approximate value of 3-1415926 to seven places of decimals.
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II.

(1) Explain what vulgar fractions can be expressed aa

finite decimals.

Which of the following fractions can be thus expressed?

5 7 7 18 2 231 79 91
5'2 ' TTO^' 2^r2^' 2"^"?' 4 OT' 5"B^

(2) If a pound of sugar cost -0093125 of $8, find the value

of -0625 of 16 barrels of 200 pounds each.

(3) Whether is 8'714535 more accurately represented by

3-715 or a-714, and why ?

(4) What vulgar fraction is equivalent to the sum of 14-4

and 1-44 divided by their difference ?

(5) Find a decimal which shall not differ from i by aten-

thousandth.

Ill

(1) What are the advantages and disadvantages of work-
ing with decimals instead of vulgar fractions?

(2) If a business produces an annual return of $6,000,

and of three partners one has -475 and another -38 share of

the profits, how much money falls to the share of the third

partner ?

(3) A man who owns f of a steamboat sells -7 of his share

for $1,400 ; what decimal part of the boat does he still own,
and what was the boat worth ?

(4) A man paid $120 for a horse ; for a buggy $36^^ m<^re

than -3 of the cost of the horse ; for harness -185 of the cost

of horse and buggy. Find his entire outlay.

(5) The product of three vulgar fractions is f ; two of

them are expressed by the decimals. -63 and '136
; by what

fraction will the third one be expressed ?

IV.

(1) How do the Decimals differ from Vulgar Fractions?

(2) A storekeeper buys 140 yards of cloth at $*36 per yard.

In selling he uses a measure which is ^^(^f a yard too short,

and charges $-50 per yard. What is his'net gain ?

(3) One vessel contains a mixture of 18 pints of brandy

and 7 of water ; another contains 34 pints of brandy and 13

of water.

If the strength of the first mixture is represented by 423,

what number will represent that of the second ?
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(4) Write in figures four millions and four, and ten billions

ninety thousand and seven hundred quadrillionths. Ex-
press'in words 74000306-000060000007.

(5) A piece of cloth was said to contain 84 yards, but it was
found that the so-called yard measure with which it was

measured was -02083 of a yard too short ; what was the
correct length of the cloth ?

(1) When a vulgar fraction is changed to a decimal, ex-
plain how many figures there will be in the decimal if it

does not repeat ; if it is a repeating decimal explain when it

will consist of a part which does not repeat, and show how
many figures there will be in this part.

(2) The French metre is 39-371 inches in length. Ex-
press the length of 25 metres as a fraction of an English
mile, there being 5280 feet in it and 12 inches in a foot.

(3) If a steamer makes a passage from New York to
Liverpool (say 2700 miles) in 230 liours, and a train goes
from London to Edinburgh (say 405 miles) in 18 hours ; how
much does the one go faster than the other ? Give answer
in miles and decimal of a mile.

(4) Given that the sum of the divisor and quotient is 7*5
;

and that the divisor is f of the quotient ; also that the
remainder is f^ of the divisor. Find the dividend.

(5) Divide S448.71i among A, B, and C, so as to give B
§46.70 less than A, and §34.59 more than C.

VI.

(1) What vulgar fractions must be represented by mixed
repetends, and what by pure repetends ?

(2) Show that no recurring decimal can have more places
in the period than there are units in the denominator less

one.

(3) A man spent §2.50 more than .79 of his money at one

time and Sl-io less than -^^\ of the remainder at another,

and now has §2-609 ; how much had he at first ?(1111111 )

'

(4> Simplify 16|r _- .-^+- .__-.-_ x . . .
| -^|,.

fKS c- v^ 1 i 1 ^ ^X'l 1 3X4X5 1
(5) Simplify j^X

I ^-fo^ X-i^XjQ,-jr^^2^-jO^
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XIII. Square Root.

120. When a Number is multiplied by itself, the

result is called the Square of the number. Thus 144

is the square of 12, and 225 is the square of 15.

The symbol ^ j^laced over a number expresses the

square of the number : thus 5^ denotes the square of 5.

121. The Square Root of a j^dven number is that

number, whose square is equal to the given number.

Thus the square root of 111 is 12, because the square

of 12 is 144.

The symbol y, placed before a number, denotes that

the square root of that number is to be taken : thus

y25 is read " the square root of 25."

122. A number which has an integer for its square

root is called a Perfect Square.

123. For Perfect Squares not greater than 100 w^e

know the square roots, thus we know that the square

root of 81 is 9 ; and for many Perfect Squares greater

than 100 we know the square roots by experience, as,

for instance, we know^ that the square root of 169 is 13,

and the square root of 400 is 20, and the square root of

10000 is 100. But we have rules for finding the Square
Pioot of any Number, as we shall now explain

First, suppose we have to find the Square Root of

1225.

We draw a line separating the two figures on the right

from the other two ; thus

12125.

The figures 12 make what is called the first period.

The figures 25 make what is called the second period.

We then take the nearest perfect square not greater

than 12, that is 9, and place it under the 12 and put its

square root, that is 3, as the first figure of the square

root w^e have to find, thus

12125 ( 3

9
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We subtract 9 from 12, and annex to the remainder 3
the secoivi period 25, to make a dividend, and we double
the first figm'e of the root, and set down the result as

the first term of a divisor ; thus our process up to this

point will stand thus :

12125 ( 3
9

6
I
325

Now we shall have to annex another figrn-e to the 6,

and we must therefore reckon the 6 as six tetis, or 60,

and then we seek the number of times 60 is contained

in 325, and this being Jive times, we set down 5 as the

second figure of the root, and annex 5 to the 6, so that

om- process up to this point will stand thus :

12125 ( 35
9

65
I

325

We then multiply 65 by 5, and set the product down
under the 325 ; and subtracting the jn-oduct fi'om the

325, we have no remainder, and we conclude that 85 is

the squai'e root of 1225, the full process being

12125 ( 35
9

65 325
325

Next, to find the square root of 622521.

Drawing a line to mark off the two figures on the

right, and another line to mark off the next two figures

our process for finding the first two figures of the root

w?.U be the same as that explained in the first example,
and it will stand thus :

62125121(78

49

148 1325
1184

14121
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We now annex to the remainder the third period 21, and
we double the ^Dart of the root ah-eady found, 78, and set

down the result 156 as a jmrtial divisor, and proceed, as

before, to di\dde 14121 by 1560, and annex the quotient

9 to the root and to the divisor; and multiplying 1569
by 9 we set the product under the 14121 ; thus our

process in full will be
62125121(789

49

148

1569

1325
1184

14121
14121

.'. 789 is the root required.

Note.—In practice, instead of dividing 1325 by 140,
it is usual to divide 132 by 14, and instead of dividing

14121 by 1560, to divide 1412 by 156. The quotient

thus obtained is, however, sometimes too gi-eat, as will

be seen in the next Examples.

We now give two Examples in which the first period
has only one figure, which must always be the case when
the proposed square has an odd number of figures in it.

To find the square root of 189475225.

Marking off the figures by pairs, commencing from
the right, we have

1I89I47I52I25 ( 13765
1

23
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Note.—In di\^ding 89 by 20 the quotient is 4, but if

we added this to complete the divisor, it would become
24, which being multiphed by 4, would give 96, a num-
ber larger than 89.

To find the square root of 39601.

3196101 ( 199
1

23

389

296
261

3501
3501

Note I.—The division of 296 by 20 illustrates the

remarks made on the last example.

Note II.—The second remainder, 35, is greater than
the divisor, 29, a result not uncommon in this operation.
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6-i32l22l49 (2-307
4'

43

46

132
129

322

Since 46 is not contained in 32, we annex an to the

divisor, and also to the root, and bring down ,the next

period, thus,

4607 1
32249
32249

Examples. (Ivi)



SQUARE ROOT. 107

Suppose, for example, we have to find the square
root of •144 to foiw places of decimals.

We must have ei<j1it decimal places in the square,

thus, •14400000, aud we mark off these and proceed as

in the extraction of the root of whole numhers, the root

being a decimal of the fo/irt/i order : thus,

•14|40iOOIUU ( 'iJ794 ....
9

67
I

540
469

749 7100
6741

7584
j

35900
I 30336

5564

j.^0TE.—The square root of a decimal of an odd older

is a non-terminating decimal.

Examples- (ivii)

Extract to four places of decimals the square roots of

(1) 20. (2) 30. (3) ^9. (4) ^121.

(5) •169. (6) -016. (7) ^00064. (8) •00121.

(9) 16-245. (10) -9. (11) •25. (12) 42-03.

126. If we have to find the square root of a vulgar

fraction, we can always by multiphcation make the

denominator a perfect square, if it be not ah-eady so,

multiplying the numerator by the same number.

We then find the square root of the denominator, and
find, exactly or approximately, the square root of the

numerator, and make the results respectively the de-

nominator and numerator of a fraction, which is the

root required, exactly or approximately.

E.. (1), '^=4?? = i
^

' \ 86 yse 6

^ ,„^ ;2 ,2X3 _ v/e _ v/6
Ex. (2). yjs- ^j3^-V9-~^
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We can now extract the square root of 6 to, say,

three places of decimals, thus :

6-I00I00I00 ( 2-449.

4

44
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and find to foui* places of decimals the square roots of

(13) t (14) 1^ (15) 6|

(16) 9i (17) 761f

XIV. Cube Root.

128. When a number is multipUed by itself twice,

the result is called the Cube of the number. Thus 27

is the cube of 3, and 216 is the cube of 6.

129. The Cube Root of a given number is that

number, whose cube is equal to the given number.

Thus the cube root of 313 is 7, because the cube of 7

IS 843

The symbol 1/ , i)laced before a number, denotes that

the cube root of that number is to be taken : thus

yi25 is read, "the cube root of 125."

130. A number, which has an integer for its Cube
Ptoot, is called a Perfect Cube.

The numbers, less than 1000, which are perfect cubes,

should be committed to memory : they are

1, 8, 27, 64, 125, 216, 343, 512, 729,

and the cube roots of these numbers are respectively

1, 2, 3, 4, 5, 6, 7, 8, 9.

131. To find tjie Cube Root of a pei-fect cube,
greater than 1000, we proceed by a rule, which we shaU
now explain.

Ex. (1). To find the cube root of 91125.

4 91
I

125
64

12 5 48Q0
625

5425

27125

27125

First divide the number 91125 into two periods by drawing
a line marking off three figures on the right.

Then take the nearest perfect cube not greater than 91,
which is 64, and set down its cube root, which is 4, in a
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line with 91125, and some way to the left. This is the

first figure of the root.

Then subtract 04 from 91, and to the remainder attach

the second period, 125.

Now place three times the first figure of the root, 12, to

the extreme left, and three times the square of the first

figure of the root, 48, with two zeros annexed to it, just

on the left of the 27125.

Divide 27125 by 4800, and set the quotient, 5, midway
between 12 and 4800. Then read 12 5 as 125

;

multiply this by 5
;
put the result, 625, under the 4800

;

add it to the 4800 ; this gives 5425 ; multiply this by 5
;

put the result, which is 27125, under the first remainder;

subtract, and as there is no remainder, the process is

complete, and the root is 45.

Examples- (hx)

Find the cube roots of

(1) 4096. (2) 32768. (3) 74088.

4) 493039. (5) 614125. {6) 262144.

(7) 39304. (8) 389017. (9) 614125.

(10) 970299. (11) 59319. (12) 250047.

Next, let us take the case in which the cube root has

thre^ figures, and extract the cube root of 428661064.

7 428
I

661
I

064
343

21

^26

14700
1075
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Then we set down three times 7, which is 21,

and three times the square of 7, which is 147, and add
two zeros to it.

Then we divide 85061 by 14700, which gives the quotient

5, and this we put down midway between 21 and 14700.

Then we multiply 215 by 5, which gives 1075 ; we add
this to 14700; we multiply the result, 15775, by 5 ; and
subtract the product, 78875, from 85661 ; and to the
remainder we annex the thii-d period, 064.

We then set down three times 75, which is 225,

and three times the square of 75, which is 16875.

N.B.—This last result can be obtained by setting the
square of 5, the second iigure of the root, under the second
divisor, and adding the three numbers coupled by the
bracket.

We then annex two zeros, to 16875 and repeat the process
explained above, to find 4, the third figure of the cube
root, which is in this case 754.

Next, take the case in which the root has/owr figures

and find the cube root of 14832537993,

993

72

735

2
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1525, and this multiplied by 5 would give 7G25, a number too

large to be subtracted from 6882.

Examples, (Ix)

Find the cube roots o

14706125.

300763000.

99252847.

194104539.

822828856.

134217728.

673373097125.

(2)

(5)

(8)

(11)

(14)

149721291.

2097152.

1092727.

84027672.

354894912.

(3)

(6)

(9)

(12)

(15)

28934443.

5735339.

16777216.

130323843.

700227072.

(17) 122615827232.

(1)

(4)

(7)

(10)

(13)

(16)

(18)

132. To extract the Cube Root of a Decimal Fraction.

In order that a Decimal Fraction may be a Perfect

Cube, it must be of the 3rd, 6th, 9th order, the

Index of the order being some multiple of 3.

We then proceed in the following way :

Ex. (2) To find the cube root oi -343.

7
y-843= 343 = •7.

A'loob" 10

Ex. (2) To find the cube root of -039304.

39304 __ 34

1000000 ~ 100
y-039304= %\ = •34.

Ex. (3) To find the cube root of -012812904.

234
« '.012812904 = \/ 12812904

\ innV
'1000000000 1000

= -234.

133. To extract the cube root of an niteger or deci-

mal expression to a particular place of decimals, we must
take three times the number of decimal places in the ex-

pression.

Thus, to find the cube root of 4-23 accurately to three

places of decimals we extract the cube root of 4-230000000,

making the given expression a decimal of the ninth

order. In working this example we find the cube root
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of 4230000000, regarded as a whole number, and mark off

three decimal places in the result.

134. The cube root of a Vulgar fraction may be found

by taking the roots of the numerator and denominator,

or by reducing the fraction to a decimal of the 3rd, 6th,

9th order, and proceeding as in Ai't. 133.

Examples- (Ixi).

Find the cube roots of

(1) -389017 (2) -048228544 (3) 27054-086008

(4; ilii (5) U% (6) S^Vs (7) 405^^5 ;

and find to three places of decimals the cube roots Ox

C8) 5 (9) 676 (10) -121861281

(11) 15-926972504 (12) f (13) |
(14) i (15) 7f (16) ^
135. The fourth root of a number is found by taking

the square root of the square root of the number.

Thus y4096 = ^64 = 8.

The sixth root of a number is found by taking the cube
root of the square root of the number.

Thus V64 = V8 = 2.

Examples- (ixii)

l?"ma the fourth roots of

(1) 531441 (2) 4100625 (3) 1575-2961;

and the sixth roots of

(4) 4826809 (5) 24794911296 (6) 2824-29-536481.



COMMERCIAL ARITHMETIC

XV. On English, Canadian, and United States

Currencies.

136- Having explained the principles and processes

of Pm-e Arithmetic, we proceed to show how they are

apphed to Commercial affau's.

Measures of Money.

4 farthings are equivalent to 1 penny,
12 pence are equivalent to . 1 shilling

20 shilhngs are equivalent to 1 pound.

The symbol £ placed before or over a number denotes pounds^
s after shillingsy

d after .pence.

£ s. d.

Thus £14. 5s. Id., or 14. 5. 7 stands for fourteen

pounds, five shiUings and seven pence.

Since 1 farthing is one-fourth of a penny,
2 farthings are one -half of a penny,
3 farthings are three-fourths of a penny.

Hence the symbol ^d. is placed for 1 farthing,

^d 2 farthings or a halfpenny.

fd 3 farthings.

The symbol q., j)laced after a number, is sometimes
used to denote fai'things : thus, 3q. stands for three

farthings.

137. We call £14 a .simple quantity, and £14. 5s. Id,

a compound quantity, because the former is expressed

with reference to a shuile unit, while the latter is ex-

pressed with reference to three different unit*.
Hi
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138. The unit in Canadian and United States cur-

encies is called a dollar. The tenth part of this unit

is called a dime ; the tenth part of the dime is called a

cent ; and the tenth of the cent is called a mill. We
may conceive the unit, then, to he divided into ten

equal parts, each of these parts into ten other equal

parts, and so on. Hence Canadian and United States

currencies are based on the Decimal Si/sfem of Notation,

and, therefore, all operations in these cm-rencies are

performed by means of the rules in Decimal Fractions.

It is to tliis cii'cumstance that they owe their great

simphcity.

TABLE OF CANADIAN AND UNITED STATES COINS.

CANADIAN COINS. UNITED STATES COINS.

Gold. Gold.

British Sovereign, worth Double Eagle, or... $20

$4.86t. Eagle, or $10
British Half-Sovereign. Half Eagle, or $5

Three Dollar Piece.

Quarter Eagle, or... $2^
Dollar.

Silver. Silver.

Dollar.

50-cent piece answers to Hah dollar.

25-cent piece answers to Quarter dollar.

20-cent piece (no longer coined).

10-cent piece answers to Dime.

Ni^:kel.

5-cent piece answers to 5-cent piece.

3-cent piece.

Bronze. Broiize.

1 cent. 1 cent.

Mill, not coined. Mill, not coined.

Ex. (1). S251, 7 cents, 3 mills.

= $(251 + ,% + y^ + TT^o)^
= 1(251 + TWff + 1000 + nd^oT^)

= $(251 + rUif)— 9 251-073.
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Ex. (2). $55-923

= $(65+ /^ -f-TfrF + lo^oo)

= $(55 H 1 oXT + ttTotj)= $ 55 + 92 cents -f- 8 mills

= $ 55, 92 cts. 3 mills.

The English gold coinage consists of j ^ pure metal and of y'j

alloy.

The gold and silver coinage of the United States consists

of -^% pure metal and j\ alloy.

The silver coin in Canada and England is |5 pure metal and

:f% copper.

Gold and silver thus alloyed are called standard. The gold or
silver before it is coined is called bullion.

The 1-cent piece is made of bronze, and is 1 inch in diameter,
and 100 of them weigh 1 lb. avoirdupois.

The term carat is employed to denote the fineness of gold.

Perfectly pure gold is said to be 24 carets fine ; a mixture of 18

parts pure gold and 6 parts of some other metal, is said to be
18 carats fine. This latter is termed jeweller's gold.

REDUCTION OF MONEY,

139. The expression 55. Id. stands for a sum of

money, which is made up of five shilhngs and seven

pence. Now, since one shilling is equivalent to twelve

pence, five shillings are equivalent to sixty pence; and
therefore five shillings and seven pence are equivalent

to sixty-seven pence.

The j)rocess by which we change the compound ex-

pression 56'. Id. into the equivalent simple expression

67d., is arranged thus :

s. d.

5 . 7
12

61d.

and we describe the process thus : We change the 5

shillings into pence by multiplying by 12, and add to the

product the 7 pence.
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Again, to change the compound expression ^4. 7s. lO^d.

into an equivalent number of farthings, we proceed thus :

£ s. d.

4.7. 10.^

20

87«.

12

1054d.

4

4218^.

first we change £4: to shilhngs and add 7s., making 87s.
;

then 87s. to pence lOd., making 1054d.;

then lOoM. to farthings 2q„ making 4218(/.

Examples- (ixiii)

Eednce to farthings

(1) Sid.; 7i.; 9d.; llfrf.

(2) 2s. dd.\ 5s. l\d.; 12s. Q\d.', I7s. l^d.

(3) ^3. 12s.; £6 ; ^2. 17s. Q\d.; £17. 4s. 5id.

Reduce to pence

(4) 6s.; 4s. lOd.; 7s. lOd.; 8s. 9d.; IBs. 7d.

(6) ^4 ; ^5. 2s. 4d.; £17. 14s. 5J.; £58. 13s. llcZ

(6) £174. 10s.; £482. 15s. lOd.; £1274. 17s. 9d.

140. The converse operation, by which we express a
simple quantity in terms of an equivalent compound
quantity, will be best explained by the following Ex-
amples.

Ex. (1). Nine farthings will be expressed as pence and
farthings, if we divide 9 by 4 (since 4 farthings = 1 pennyj,
set down the quotient as pence, and the remainder as
farthings, thus : 9 farthmgs = |d. = 2^t/.

Ex. (2). Again, 83 pence will be expressed as shillings

and pence, if we divide 33 by 12 (since 12 pence =: 1 shilling),

set down the quotient as shilhng.^, and the remainder as
pence, thus : 33 pence --= f| shillings = 2s. 9d.

Ex. (B). Also, 75 shillings = l^ pounds = £3. 15s.
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Ex. (4). To express 4275639 farthings 'n terms of ig s. d.

farthings.

42756394

12

2

1068909cL and 3 farthings over.

8907,5s. and 9 pence over.

^64453 and 15s. over.

.-. 4275639 farthings ^ £U5'd 15s. 9fd.

These methods of expressing a given sum of money
in another, but equivalent, form are included in the

word Reduction,

Examples- (Ixiv)

Reduce to pence and farthings the following numbers

of farthings

:

(1) 57. (2) 173. (3) 197.

Reduce to shillings, pence and farthings the following

numbers of farthings

:

(4) 357. (5) 479. (6) 747.

Reduce to £ s. d. the following numbers of farthings :

(7) 4238. (8) 376289. (9) ^42380.

141. The copper coins in use in Great Britain are

the Farthing, the Halfj)enny, and the Penny.

The silver coins in use are the Crown, (56-.), the Half-

cro^Ti (2.-?. M.), the Florin (2.9.), the Shilling, the Six-

pence, the Fourpenuy piece (or Groat), and the Three-

penny piece.

The gold coins in use are the Sovereign or Pound, and

the H^lf-sovereign. The Guinea (21.5.) and the Half-

guinea {\Qs. Qd.) are not in use, but reference is fre-

quently made to them.

COMPOUND ADDITION,

142. In adding compound expressions together, we
follow the principles which regulate the process of

A.dditiou in the case of pure numbers.
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Thus, in adding sums of money we arrange them so

that the pounds stand under pounds in vertical col-

umns, shiJhngs under shillings, pence under pence, and
farthings under farthings. For example, if we have to

add together 4:S. S^d., 3s. SU!., 5s. U., and 17-5. d\d.,

we aiTange them thus :

s.
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The sum of the column of pence, increased by 2, wo
find to be 36 pence, and this being equivalent to 3 shil-

lings, we place under the column of pence, and carry

on three for addition to the column of shillings.

The sum of the columns of shillings, increased by 8,

we find to be 38 shillings, and this being equivalent to 1

pound and 18 shillings, we place 18 under the columns

of shilhngs, and carry on 1 for addition to the columns

of pounds.

The sum of the columns of pounds, increased by 1, we

find to be 311, which we place under those columns,

and the sum is complete.

Examples- G^^)

Perform the operation of addition on the following

sums of money :
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£
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obtaining as a remainder 13 pounds, which we place
under the column of pounds.
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9 times 4 pounds ^= 36 pounds, and 3 pounds added gives
30 pounds, which is set down under the pounds.

145. ^Vllen the multiplier cau be split up into

factors, each of which is not greater than 12, we multi-

ply the compound expression first by one of the factors,

and then multiply the product by another of the factors,

as in the case of Simple Multiplication.

Thus if we have to multiply £12 As. 7 ^d. by 15, we
multiply first by 5, and the product by 3, thus :

£ s d.

12 . 4 . 7*
5
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146. When the multiplier caunot be split up into

factors, we may proceed as in the following examples

:

Ex. (1). To multiply £11. 126-. 9^(1. by 79.

£ g. d.

17 . 12 . 9i
10

176 . 7 . 8i Product by 10.

7

1233 . 13 . 11^ Product by 70.

Multiplying first line by 9 158 . 14 . 11^ Product by 9.

Adding the last two reaults ^1393 . 8 . lOf Product by 79.

Ex. (2). To multiply ^3. 17s. ^d by 3296.

£
3
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2
I

3296

d. 1648
29664 the result of multiplying the top line by 9.

12
I
31312

s. 2609 and 4cZ.

23079 )

o^g"" [ the result of multiplying the top line by 17.

20 5864,1

£ 2932 and Is.

9888 the result of multiplying the top Une by 3.

^12820 . Is. . Ad.

Examples. (Ixviii)

Fiud the value of

(1) 29 thinirs at 4s. M. each. (2) 39 at 12s. 6H.
(3) 47 at Is. QU. (4) 71 at Is. 8*i.

(5) 89 at 6s. 8d. (6) 123 at 5s. Ud.
(7) 145 at ^1. 3s. M. (8) 2154 at £1. Is. 3rf.

(9) 3210 at £1. l^. 6^rf. (10) 2175 at i'2. 15s. 4|(i.

(11) 3684 at £2. 6s. 9^^.

COMPOUND DIVISION.

148. The process of dividing a compound quantity

by a number is based upon the principles explained in

the case of Simple Division, as will be seen fi'om the

following Examples

:

Ex. (1). To divide £13 175. Ud. by 9.

( 13 . 17 . li

^1 . 10 . 9i Quotient.

We reason thus :

£13 divided by 9 gives £1 as quotient and £4 remainder;
£4l = 80 shillings, and 17 shilUngs added 97 shillings.

97s. divided by 9 gives 10s. as quotient and 7s. remainder;
7s. = 84 pence, and 1 penny added gives 85 pence.
85d. divided by 9 gives 9d. as quotient and 4d. remainder

;

4ci. = 16 farthings, and 2 farthings added gives IS farthings.
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ISq. divided by 9 gives 2q. as quotient, and no remainder

Ex. (2) To divide £51 15s. 5d. by 35.

(5
The factors of 35 are

\
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Examples- (l^ix)

(1) £1. 3s. Ihi.hjS. (2) £39. 7s. 6d.by 7.

(3) £11. 3s. hd. by 12. (4) £43. 12.s. Sd. by 11.

(5) £6. 2s. llil by 10. (6) £22. lis. 6d. by 12

n. Divide

(1) £98. lis. 9d. by 54. (2) £13. 7s. 9<7. bv 63.

(3) £29. lis. Od. by 108. (4) £15. 8s. bv 132.

(5) £3. 9s. Ud. by 45. (6) £43. 12s. 8d. by 44.

m. Divide

(1) £167. 19s. 2d. by 145. (2) £40. 8s. ^d. by 241.

(3) £453. lis. 9\d. by 365. (4) £40669. 2s. Id. bv 9652.

(5) £93. Is. 2^d. by 291. (6) £139. 3s. 6d. by il7.

149. One quantity is contained in another of the

same kind as often as the measm-e of the first is con-

tained in the measure of the second, the same unit of

measurement being taken in both cases.

Ex. (1). How many times is Is. Id. contained in 16s. 3d. ?

Is. Id. = 13f/,; and 16s. M. = 19od.

Now 13 is contained 15 times in 195
;

.'. 13d is contained 15 times in 195d.

Ex. (2). How many times is £4. 3s. 2d. contained in

£87. 6s. 6d. ?

£4. 3s. 2d. = 998d.; and £87. 6s. Qd. = 20958d

Now 20958^998 == 21
;

.-. £4. 3s. 2d. is contained in £87. 6s. 6d. 21 times.

Examples- (ixx)

(1) How many times is £346. 16s. contained in £34680 ?

(2) £5. lls.4d £122. 9s. 4ci.?

(3) £1. 12s. 6d £68. os. ?

(4) £n.l2s.9^d £1393.8s. lOi?

(5) Among how many persons must £641. 14s. ll\d. be
divided, so that the share of each may be £2. 15s. 6^'/. ?

(6) Divide £17 into an equal Tiumber of sovereigns, half-

sovereigns, half-crowns, shillings, and sixpences.



128 FRACTIONAL MULTIPLICATION AND DIVISION.

FRACTIONAL MULTIPLICATION AND
I)IVISJON OF MONEY.

150. Ex. (1). Find the value of i of Us. 8d.

i of 14s. Sd. = ^^~ = 3s. Sd. ;

/. f of 14s. Sd.= Sx B". 8d. = lis

It is immaterial whether we divide by 4, and then

multiply the quotient by 3, or first multij^ly by 3, and
then divide the product by 4, thus

:

f of 14s. Sd. = iiiil!:^ = 4f
• = lis.

Ex. (2). Find the value of f of f of £43. 4s. 6d,

I of f of £43. 4s. 6d. = i| of £43. 4s. 6d.

1 X^4 3 4s. 6>1.

21
= 10 X £2. Is. 2(/. = £20. lis. 8d.

Ex. (3) What is the value of 2f of 14s. 9d. ?

2f of 14s. 9ci.=y of 177d.

= U2^1±=MM^= 4296(Z. = ^1. 15s. 9^1.

Note.—To find the value of | x 2s. 9d., we extend the

meaning of the sign x (as is explained in Art. 71), and

replace it by the word of.

Thus |x2s. 9d. = I of 2s. 9c?. =^ = U. 7id.

Ex. (4). Divide 4s. 2d. by |

:

4s. M.^i= 4s. 2d. X I= f of 4s. 2d. =. 8 X lOd. = 6s. Sd.

Ex. (5). Divide £4 3s. M. by 21

:

£4 3s. 9d. -=- 2f= £4 35. 9d. -^ f

= I of ^4 3s. 9d. = ^^"V'
'"' = ^1 11*- ^^•

Examples- (Ixxi)

Find the value of

(1) f of 4s. 9d (2) i oils. 2d.

(3) -r% of a guinea. (4) f of 3s. U.
(5) i of f of 4s. lOd. (6) I of I of £83 16s. 3d.

(7) 9i of Is. lU. (8) 5j| of half a crown.

(9) 2 J of £5 2s. Qd. (10) f^ of £99 14s.



ON MEASTTBES. 129

(11) £60 Is. S(f.-^l (12) £2 6s. 9d. ^1\
(13) £53 los. 8<7.-^ 6i? (14) £36 25. 9(/. h- 4?

Note.—If we have to multiplj^ a compound expression by
a mixed number, it is not always necessary to turn the

mixed number into an improper fraction, as we did in

Ex. (3), but we can frequently effect the multiphcation more
neatly by multiplying first by the fractional part and then
by the whole number, and adding the two results.

Thus, to multiply £427 12s. 9d. by 5f
£ s. d.

427 . 12 . 9

3
1
855 . 5
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7 of them contain 31 days, 4 contain 30 days, and
February has 28 days (and in Leap-year 29).

The names of the 4 months which have 80 days are

given in the old verse :

Thirty days have September,
April, June, and November.

To find whether a particular year is a Leap-year, we
divide the number of the year by 4 ; if no remainder be

left, the year is Leap-year, but to correct an error in our

present Calendar, the centuries which are not exactly

di\dsible by 400, as 1900, 2100... are to be taken as

common years, and not as leap-years.

Examples, (ixxiii)

Reduction.

(1) Reduce 6 hr. 17 min. 25 sec. to seconds; 17^. (f. 43".

to seconds.

(2) Reduce 3 yr. 143 d. 16 hr. to seconds ; 1 yr. 13,d. Ohr.
4 min. to minutes.

(3) Reduce 48567 min. to days ; 23567 sec. to hours.

(4) Reduce 742392 sec. to days ; 174296 sec. to weeks.

(5j Find the number of days, reckoning from noon of the
one to noon of the other, between the following days in the
year 1872 :

1st February and 29th May ; 4th July and 2nd December;
3rd January and 15th October ; 24th February and 23rd June.

Also between 25th December, 1872, and 25th May, 1873.

Addition.



ON MEASURES. 181

Subtraction.

hr. min. sec. da. hr. inin. wk. da. hr.

(12) 7 . 14 . 26 (13) 123 . 16 . 4 (14) 4 . 6 . 18
4 . 19 . 38 39 . 22 . 17 3 . G . 20

yr. da. hr. vr. da. hr. da. hr. min. sec.

(15) 3 . 147 . 14 (16) '4
. 45 . 16 (17) 14 . 1 . . 13

2 . 213 . 17 2 . 78 . 19 8 . 15 . 23 . 27

(18) Multiply 13 hr. 14 min. 43 sec. by 35 ;

17 hrs. 13 min. 39 sec. by 43.

(19) Divide 15 weeks 5 days 17 hours 26 min. by 49
;

14 hrs. 56 min. 41 sec. by 73.

152. Measures of Length.
12 inches make 1 foot, usually written 1 ft.,

3 feet 1 yard, 1yd.,
5^yards 1 pole, 1 po.,

40 poles 1 furlongs 1 fur.,

8 furlongs 1 mile, 1 mi.,

3 miles 1 league, 1 lea.

Hence 1 furlong = 220 yards, and 1 mile = 1760 yards.

Cloth Measures.
2.\ inches make 1 nail I 4 quarters make 1 yard,
4 nails 1 quarter,

|
5 quarters 1 ell.

Ex. (1). Reduce 3 mi. 5 fur. 17 po. 4 yd. 1 ft. 3 m.
to inches.

mi. fur. po. yd. ii. in.

3 . 5 . 17 . 4 . 1 . 3
8

29 fur.

40

1177 po.

5i

588^ the re-sult of dividing 1177 by 2.

5889

6477^ yd.
3

194331 ft.

12

233205 inches.
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Ex. (2). Reduce 47293 yards to poles.

47293 yd. = (47293-^-5^) poles.

= (47293^-'^ poles.

= (47293 x-iy) poles.

We may j^roceed thus :

47293 yards
2

11 I 94586 half-yards,

8598 poles and 8 half-yards over.
.-. 47293 vd. = 8598 po. 4 yd.

Examples. (Ixxiv)

Reduction.

(1) Eeduce 3 yd. 2 ft. to inches ; 4 mi. 3 fur. 4 po. to feet.

(2) Reduce 7 mi. 14 po. 3^ yd. to inches ; 27 po. 4^ yd.

to inches.

(3) Reduce 74325 yd. to poles ; 2423694 in. to furlongs.

(4) Reduce 723964 ft. to miles ; 82976432 in. to miles.

Addition,
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153. Measures of Surface.

144 square inches make 1 square foot, written 1 sq. ft.

9 square feet 1 square yard, 1 sq. yd.

30:^ square yards 1 square pole, 1 sq. po.

40 square poles 1 rood, 1 ro.

4 roods 1 acre, 1 ac.

Henge 1 acre = 4840 square yards.

640 acres = 1 square mile.

Land surveyors make use of a Chain 22 yards in

length, divided into 100 equal parts, called Links.

The square of 22 is 484, and therefore 10 Square
Chains make an Acre.

Note.—The Square Inch is a square whose side is an inch
in length.

Ex. (1). How many square inches are there in 3 ac.

2 ro. 27 po. 27 sq. yd*. 7 sq. ft. 23 sq. in. ?

ac. ro. po. sq. yd. sq. ft. sq. in.

3 . 2 . 27 . 27 . 7 . 23

14 ro.

40

587 po

30i

146f the result of the division of 587 by 4.

17637

17783f sq. yd.

9

160054

6f the result of multiplying | by 9.

160060f sq. ft.

144

640263
640240

160060
108 the result ot multiplying i by 144.

23048771 sq. in.
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Ex. (2). Keduce 74237 sq. yards to poles.

74237 sq. yd. -:: (74237 -h 30}) poles

= (74237 -^ -^p) poles

= (74237 X :^) poles.

We may proceed thus :

74237 yards
4

I-

121

11

11

296948 quarter-yards

26995 and 3 quarter-yards over

2454 po. and 1 parcel of 11 quarter-yards over.

The remainder is (11 + 3) quarter-yards, or 14 quarter-

yards, or 3^ yd.
.-. 7

'
"7 <^q. yd. = 2454 po. 3| sq. yd.

Examples- (Ixxv)

Beditriion.

(1) Reduce 5 ac. 3 ro. 17 po. 13 sq. yd. 6 sq. ft. 15 sq. in.

to square inches.

(2) Reduce 7 ac. 15 po. 5 sq. yd. 3 sq. ft. to square inches.

(3) Reduce 250 acres to square yards, and 73 sq. yd. to

square inches.

(4) Reduce 5239 sq. in. to sq. yd., and 15376 sq, yd. to

acres.

(5) Reduce 34729 sq. yd. to poles, and 562934 sq. in. to

square poles.

Addition.

(6)

ac.
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Suhtraction.

sq. yd. sq. ft. s(

I) 42 . 8 . 1

29 . 3 . 34 3G . 8 . 139 14 . 3 . 24

ac. ro. po. sq. yd. sq. ft. sq. In. ac. ro. po.

(9) 57 . 2 . 30 (10) 42 . 8 . 124 (11) 16 . 2 .

ac. ro. po. sqyd. sq.ft. sq.in. ac. ro. po.

(12) 247 . 1 . 14 (13) 39 . 7 . 12 (14) 245 . 3 . 19
243 . 3 . 24 32 . 8 . 134 178 . 3 . 23

(15) Multiply 5 ac. 3 ro. 24 po. by 15 ; 17 ac. 2 ro. 13 po.

by 53.

'(16) Divide 7 ac. 2 ro. 18 po. by 21 ; 29 ac. 2 ro. 37 po.

Oy 71.

154. Measures of Solidity

1728 cubic inches raake 1 cubic foot, written 1 cub . ft.

27 cubic feet make 1 cubic yard, written 1 cub. yd.

A Cube is a solid figure contained by six equal squares.

Heuce a cubic inch is a six-sided figure, each of whose
sides is a square inch. The lines that foi-m the bound-
aiies of the sides are called the Edges oi the Cube.'o^

Examples, (ixx-v-i)

BediLction.

(1) Reduce 7 cub. yd. 13 cub. ft. to cubic feet ; 25 cub. yd.
5 cub. ft. 143 cub. in. to cubic inches; 14 cub. yd. 1374 cub.
in. to cubic inches.

(2) Reduce 74325 cub. in. to cubic feet ; 439284 cub. in.

to cubic yards.

(3) Reduce 5^ cub. yd. to cubic inches ; 3 cub. yd. 5^
cub. ft. to cubic inches.

Addition.

cnb.yd. cub.ft. cub.in. cnb.yd. cubJt. cab.in. tdu.^fl. cnb. ft. cubin

(4) 57 . 13 . 572 (5) 43 . 7 . 1638 (6) 528 . 16 . 432
32 . 25 . 493 26 . 22 . 472 237 . 19 . 683
46 . 19 . 374 19 . 16 . 1384 764 . 10 . 1359
76 . 8 . 687 45 . 13 . 427 446 . . 1275
4 . 26 . 1249 26 . 5 . 1286 729 . 11 . 346

62 . 14 . 1324 33 . 18 . 275 852 . 5 . 1473
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Subtraction.

nib.vd. c*.ft. cub-in. cub.yd. cub.ft. cub. in. ctib. yd. cnb.ft. CTib4n.

(7) 47 . 17 . 543 (8) 247 . 19 . 1274 (9) 527 . .

38 . 23 . 726 239 . 18 . 1368 499 . 19 . 256

(10) Multiply 26 cub. yd. 5 cub. ft. 49 cub. in. by 27 ;

472 cub. yd. 17 cub. ft. 23S cub. in. by 53.

(11) Diwlo 78 cub.yd. 13 cub. ft. 252 cub. in. by 12;
472 cub. yd. cub. ft. 1416 cub. in. by 59.

156. Measures of Capacity.

2 pints make 1 quart, written 1 qt.,

4 quarts 1 gallon, 1 gall.,

2 gallons .... 1 peck, 1 pk.,

4 pecks 1 bushel, 1 bus.,

8 bushels ... 1 quarter, 1 qr.>

Examples. (Ixxvii)

Reduction.

•

(1) Eeduce 3 pk. 1 gall. 3 pt. to pints, and 214 qr. ^\ bus.

to pmts.

(2) Reduce 4234 pt. to quarters, and 3047 gall, to quarters.

Addition.

gall. qt. pt. bus. pk. gall. qr. bus. pk.

(3) 4.3.1 (4) 4 . 3 . 1 (5) 42 . 5 . 3

3 . 2 . li 5 . 2 . H 27 . 7 . 2

12 . 3 . 1.3.1 64 . 3 . 1

14 . . 11 4.2.1^ 49 . 6 . 2

5.2.1" 3.1.0 12. 4.0

Subtraction.

gall. qt. pt. bus. pk. gall. qr. bus. pk.

(6) 5 . 2 . (7) 6 . 3 . (8) 36 . 7 . 2

•4.3.1 5.3.1 29 . 7 . 3

(9) Multiply 5 nr. 3 bus. 2 pk. by 63, and 15 qr. 2 bus.

1 pk. by 73.

(10) b^^ide 13 gall. 1 pt. by 15, and 348 qr. bus. 1 pk.

by 43.

155. Troy Weight.

24 grains make 1 pennyweight, written 1 dwt.

20 pennyweights make 1 ounce, written 1 oz.

12 ounces make 1 pound, written 1 lb.

Chiefly used for weighing gold, silver, and jewels.
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Examples- (lxx\'iii

Reduction.

(1) In 27 ounces ol goi 1 how many T^ams are there?

(2) Reduce 7 lb.; 14 lb. 3 cz.; 2o lb. 9 oz. 5 c!wt. to pen-

'(?>) Reduce 3 lb. 10 oz. 7 dwt. 5 gr.; 7 lb. 4 oz. 17 dwt.

15 grains io grains.

(4) Reduce 3145 gr. to cunces ; 42672 gr. . lb.

(5) Reduce 72469 gr. to lb. ; 3246 dwt." to j.



138 ON MEASURES.

Examples- (ixxix)

Reduction. •

xteduce 11 cwt. to oz. ; 17 lb. to dr. ; 5 tons to lb.

Reduce 6 tons 7 ewt. to oz. ; 15 tons 2 qr. to lb.

(3) Reduce 3 cwt. 6 'b. 5 oz. to dr. ; 3 tons 15 cwt. 71b. to lb.

(4) Reduce 4763 oz. to cwt. ; 3749 lb. to tons,

(5) Reduce 7432 oz. to cwt. ; 247294 dr. to cwt.

Addition.

(2)

lb.
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ence to the ounce and pound Troy of the old table, be-

cause the former are used by wholesale dealers m drugs

and medicmes. In presciibing, many physicians still

employ the scruple 3, of 20 grains, and the diachm 5,

jf fjO grains.

159. 2. Measures of Capacity/

60 Minims make 1 fluid drachm, written fl. dr.,

8 Fluid Drachms 1 fluid ounce, fl. oz.

20 Fluid Ounces 1 pint, 0,

8 Pints 1 gallon, C.

Note.—O is a contraction for Octavus, or eighth, and C for

CoiKjhjLs, a Roman liquid measure.

The relation of the measures of capacity to those of

weight in these tables is given by the definition

that 1 Minim is the measure of -91 Grain of Water.

The connection may be better remembered by the old

rhyme

A Pint of Water
Weighs a Pound and a Quarter.

160. T lultiplication of Compound Quantities when
th3 multipher contains a fraction. (See i)age 128.)

Examples, (ixxx.)

Multiply

a) 3 cwt. 2 qr. 12 lb. by Sf (2) 6 lb. 5 oz. 4 dr. by 2^
,'3) 4 mi. 3 fm-. 10 po. by 18^ (4) 15 yd. 2 ft. 3 in. by 43;
(5) 37 ac. 3 ro. 8 do. by 4tV (6) 25 ac. 2 ro. 15 po. by 29^
(7) 27 sq. yd. 7 sq. ft. '36 sq. in. by 2|

161. Division of Compound Quantities when the
divisor contains a fi-action. (See page 128.)

Examples- (Ixxxi)

Divide

(1) 5 cwt. 2 qr. 11 lb. by 2f (2) 7 lb. 4 oz. 14 dr. by 11^
(3) 7 mi. 2 fur. 12 po. by 4^*, (4) 17 yd. 1 ft. 3 in. by 5^
(5) 25 ac. 2 ro. 12 po. by 4| (6) 14 ac. 3 ro. 8 po. by 82
(7) 107 sq. yd. 4 sq. ft. 132 sq. in. by 18|
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162. XVII. Fractional Measures.

Ex. (1). How many shillings and pence are there in

I of a pound ?

f of a pound = g of 20 shiiliogs

.

= ^^_o
shillings.

= lis. 6d.

Ex. (2). Find the value of | of £15. 55. Sd.

' I of Sa^. .''s 8d. = 3 times i of £15. 5s. 8(/.

= 3 times £2. 3s. 8d.

=^ £6. lis.

Or thu^ :

15 . 5.8
3

7 45 . 17 .

£6 . 11 .

Ex. (3j. Find the value of 2 1 of^ of 5 acres.

2J of ^\ of 5 acres= U of^ of 5 acres.

= ^^ ^ ^ of 5 acres.4x22
=1 of 5 ac.

= y ac.

= 1 ac. 3 ro. 20 po.

Examples- (Ixxxii)

Find the value of the following :

(1) f of .^ei
; I of £2. 10s. ; | of £5. IBs. 5d.

(2) I of a mile
; j% of an acre ;

* of a cwi.

(3) 2| of £54. 9s. Sd. ; 3i\ of half-a-guinea ; | of 3f of a

mile.

(4) I of ^ of lA of 1| of 2470 guirr.as; f of ^ of U
guineas.

(5) I of £1 + t of Is. + % of 16s. 4d.

(6) ^\of£l + t of 2s. 6d. + ? of a guiner

.

(7) tl of 5 ac. 3 ro. + t of 7 ac. 2 ro. 20 po. + | of 3 ro 15

po.

(8) /j of a year + /, of a week + j\ of au hour

(9) /a of a luile + § of a furlong-



FEACTIONAL MEASURES. 141

(10) f of 2 cwt. 3 qr. + ? of 5 cwt. 3 qr. 14 lb. + I of 7 A lb.

163. The following are examples of au oiDeration

which is the converse of that just exi3laiiied.

Ex. (1). Express 146-, Id. as the fraction oi £5.

146'. Id. = llbd., and jBo =^ 120U(Z.

Now lei =T 5^-5 of 1200ti;

.-. 175tZ. isTVu^a of l-iOOti

Hence the fraction required is iWo. or jVu. or ^^g.

Ex. (2). Express 6 lb. 5 oz. avoird. as the fraction of 3 lb.

12 oz.

6 lb. 5 oz. = 101 oz., and 3 lb. 12 oz. = 60 oz.;

.*. the fraction required is ^.
Ex. (3). Express f of os. 9ci. as the fraction of 4s. Id.

5s. 9d. = 69tZ., and 4s. Id. = 55c/.

.-. 5s. 9. is H of 4s. Id.

.-. f of 5s. 9(Z. is f of n of 4s. Id.

.'. the fraction required is ?-^^-A9 or $f.

"Eh.. (4). Express ^ of 2^ of 5 ac. 3 ro. as the fraction of |

of 14 ac. 2 ro.

5 ac. 3 ro. = 23 rods, and 14 ac. 4 ro. = 58 roods ;

'. fraction required is (| of »-^ of 23)-i-(| of 58);

or ^2iJL*21iii>i5, or l2L^ or |4.7X5X3X58 58 2^

Note.—There are several modes of demanding the

operation explained in the foregoing examples. Thus
the demand

Express 3 shillings as the fraction of 6 shillings, may
be put in the following terms :

(1) Reduce 3 shilhngs to the fi-action of 6 shillings

:

(2) What part of 6 shilhngs is 3 shilhngs ?

(3) What fraction of 6 shillings is 3 shillings ?

(4) If 6 shilhngs be the unit, what is the measure of 3

shillings ?

Examples (l^^'^hi)

(1) Express l|cZ. as the fraction of 6s. ?>ld.

(2) Express ^10. 5.". Ad. as the fraction of £11. 6s. 5d.

(3) Express 5s. 6d. as the fraction of a guinea.

(4) Reduce 9s. lO^d. to the fraction of 13s. 1\d.
(o) Reduce 2 days 3 hrs. 5 min. to the fraction of a week.
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(6) Eetlace 2 roods 20 poles to the fraction of an acre.

(7) What fraction is 8 lb. 1 oz. 19 dwt. 9 gr. of 13 lb

7 oz. 5 dwt. 15 gr. ?

(8) What part of 2 qr. 10 lb. 7 oz. 9 dr. is 1 qr. 7 oz.

13 dr. ?

(9) What fraction of 4 lb. 1 oz. 8 dwt. 15 gr. is 1 lb. 1 oz.

9 dwt. 15 grains. ?

(10) If the unit of measurement be 2| yd., what is the
measure of 2^ ft. ?

(11) If the unit of measurement be 5 inches, what is the
measure of ^^ of a mile. ?

(12) What fraction of 2 ac. 37 po. is 3 ac. '2 ro. 1 po. ?

XVIII. Decimal Measures.

164. Reduction of Decimals.

Ex. (1). How many shillings and pence are tltere in

•375 of a pound ?

•875of jei=(-375 X 20)s.

= 7'5s.

and -5 of Is. =(-5 x 12)(Z.

= 6d.

. .'.315of£l = 7s.Gd.

The operation is performed more briefly thus :

£
•375

20

7-500

12

d. 6-000

Ex. (2). Find the value of 3-16875 of £1.

^3-16875
20

s. 3-37500
12

d. 4-50000

4

q. 2-00000
•• ^3-10875 -= £3. 3s. Ud.
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Ex. (3). Find the value of -4256 of 125. Sd.

•4256 of 12s. Sd. = -4256 of 152tZ. = (-4256 X 152)cZ.

•4256
-^

152

8512
21280
4256

64-6912
.•. Value required is 64'6912cZ.

Ex. (4). Multiply 27 ac. 3 ro. 14 po. by -235.

ac. ro.

27 . o

4

po.

14

111 ro.

40

4454 po.
•235

22270
13362
8908

1046-690

26 . 6-69 po.

ac. 6 . 2 ro. 6-69 po.

Ex. (5). Find the value of ^25 of £1.

•25 of £1 -= ^—^ of £1 = f
a of £1 = %V^

Or thus

:

5s. Ihi.

^•2555 .

20

. 511li .

12

d. 1^3333

Value required is 55. \\d.
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Examples- (ixxxiv)

Find the value of

(1)

(3)

(5)

(7)

(9)

(11)

(13)

(15)

(16)

(17)

•625 of ^1. (2)

J9-009765. (4)

•046875 of 1 lb. avoir. (6)

•425 of 3s. 4cZ. (8)

•83 of 5s. (10)

•35 of 2qr. 14 lb. (12)

2-1372 of 2 tons 5 cwt. (14)

•45 of ^63. 10S.+-75 of 4s. 8(i.+3-245 of

•7 of ^l+-8 of 7s. 6d. - 2-45 of Is. Sd.

•285714 of £3. 3s.+ -142857 of ^3. 17s.-h^34 of 16s. 6a.

^15-275.

•9375 of a cwt.

2-003125 of £8.

2-46875 of i*l 3s.

4-13 of 12s. 3d.

2-125 of Sh guineas.

5-247 of £5. 2s. 6d.

4(i.

165. The following examples illustrate the operation,

which is the converse of that ah-eady explained.

E^. (1). Express 5s. 6o?. as the decimal of £1.

5s. 6c?. = 66d., and £1 = 240d.;

.•.5s. 6d.-^of£l.
Now^ ^=-H= -275;

.•.5s. 6d.= ^275ofiei.

Or, more briefly, thus :

12

20

6-0 d.

5^5 s.

•275 £.

Where we first express 6c?. as the decimal of a shilling,

i. e. -5, and then express 5 5s. as the decimal of a pound, i. e.

•275.

Ex. (2). Exnress £7. 15s. lOM. as the decimal of £1.

4

12
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Ex. (3). Express £3. 5^. dd. as the decimal of

£5. 7^. 6d.

3.5.9 5.7.6
20 20

65 107
12 12

789 1290

Now t'2%% = iU='-U = -611.

.-. £S. 5s. 6dAs -611 of £5. 75. 6d.

Ex. (4) Express f of 5s. 9^d. as the decimal of |
of 66. 2d.

5s 9{d. = 277q. ; and 6s. 2d. = 2d6q.

.-. f of 5s. 9M. is ^ ^ ^^'^
of I of 6s. 2d.

i X 296

Now iXj77 _ 2X277X5 1385 ^ ^.^gg
I X 296 ~ 3X3X296 1332 ^ "^^^

Examples- (ixjcxv)

(1) Express 6 cwt. 2 qr. 7 lb. as the decimal of a ton.

(2) Express 12 grains as the decimal of a lb. troy.

(3) What decimal of 10 guineas is £1. 19s. 4|d. ?

(4) Express f of 14s. M. as the decimal of £1.

(5) Reduce 3*45 of half a guinea to the decimal of 2s. 6d.

(6) Express f of 2 qr. 14 lb. as the decimal of a cwt.

(7) Express 4| of 7 oz. 4 dwt. as the decimal of a pound
troy.

(8) Reduce 3| of 1^ of 5 cwt. 2 qr. 21 lb. to the decimal
of a ton.

(9) What decimal of a pound troy is f of a dwt. ?

(10) Reduce 3f guineas to the decimal of £2 15s.

(11) Reduce 2s. 6d. to the decimal of ^% of £1.

(12) Express 18s. 4id. as the decimal of £1000.

(13) Reduce £24-25 -|- 3.4125s. -}- 9-25f?. to the decimal
of £10.

(14) Express -43 of 8s. 3d. as the decimal of -oi of £9.

(15) Express '04* of £2. 5s. + -23 of 3s. 9d. as the decimal

of -245 ot £4. 3. Sd.
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EXAMINATION PAPERS,

I. Measures of Time.

(1) A sidereal day is less than a solar day by B minutes 56

seconds ; in how many days will the difference amount to

24 hours ?

(2) If Sirius, one of the brightest of the fixed stars, which
is probably 592200 times farther from the earth than the

sun, were suddenly extinguished, for how long would it

appear to shine to the inhabitants of the earth, supposing

the sun's mean distance from the earth to be 91713000
miles, and that light from the sun reaches the earth in 8 min.
18 sec. ?

(3) The exact length of the year being 365 days 5 hrs48
min. 49'7 sec, and computing time as at present, find the

error in 12000 years.

(4) The Globe newspaper of Monday, 18th June, 1877,

bears the number 8505. Supposing the paper to have been
published every \Yeek day without intermission, and num-
bered consecutively, give the day of the week, month, and
year, when No. 1 was published.

(5) There was a full moon on June 26, 1858, at 9 hrs. 13

min. a.m. The interval between successive full moons has

since been on the average 29 days 12 hrs. 47 min. 30 sec.
;

how many full moons happened until December 31, 1873,

and when did the last take place within that period ?

n. Measures of Length.

(1) Keduce 9 mi. 7 fur. 39 per. 5 yds 1 ft. 9 in to inches,

and show that the work is correct by changing it to miles,

&c.

(2) The fore wheel of a carriage, which is 11 ft. in circum-

ference, makes 718 revolutions more than the hind one in

going 7 miles ; find the circumference of the hind wheel.

(3) A train, which travels at the uniform rate of 66 ft. a

second, leaves Toronto for Montreal at 6.25 a.m. ; when will

it reach Montreal, the distance being 333 miles? At what
distance from Montreal will ii meet a train which leaves

Montreal for Toronto at 8 a.m., and travels one third faster

than it does ?

(4) From Ephesus to Cunaxa, Xenophon with the army of

Cyrus marched 16050 stadia of 202 yards 9 inches each in 93

days. Find the average length of a day's march in miles

and yards.
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(5) ITow many strokes of bis legs must a person on a

bicycle give in going 26 miles, supposing cacb wbeel to bave
a circumference of 3f yards, and tbat 2 strokes turii tbo

wbeel once round. ?

m. Measures of Surface.

(1) If tbe magnitude of tbe lineal unit be given, wliat are

tbe corresponding units of area and volume ? Exempbfy,
wben tbe lineal unit is 12 incbes.

(2 1 If a balfpenny piece be one incb in diameter how
many can be laid in rows touching eacb other on a table

which is 7 feet 6 inches long and 3 feet 4 incbes wide ; and
what is their amount ?

(3) Divide 17ac. 2r. 38per. 19yds. 7ft. 45in. among A, B,
and C, giving to B as much again as to A and to C f of what
A and B got,

(4) If 68 bales of linen contain 67048 yards, and each bale

contains 34 pieces, and each piece the same number of yards
bow many yards are there in e^icb piece?

(n) If the pressure of the atmosphere at the surface of tbe
earth, wben the barometer stands at 30 inches, be 1.5 lbs. on
tbe square inch, what is tbe pressure in pounds on tbe
surface of tbe human body, supposing it to be 15 square
feet? What would be tlie difference of the pressure wben
tbe barometer stands at 29 inches?

IV. Measures of Capacity.

(1) What will 2 bushels 3 pecks 3 quarts of strawberries
amount to at 12^ cents per quart ?

(2) A laborer dug 130 rods 4 yards 2i feet of ditching at

32^ per rod, for which he is to take SlOO in cash, and wheat
at 874 cents per bushel. To what quantity of wheat will be
be entitled ?

'

(3) A grocer exchanged 29 gal. 3 qt. 1 pt. of brandy, at

43] cents per gallon, for rye at 31} cents per bushel. AVhat
quantity of rye did he thus attain ?

(4) I wish to put 111 bu. 2 pk. 4 qt. of grain into bags
that shaU contain 2 bu. 1 pk. 4 qt. eacb ; how many bags
will be required ?

(5) A farmer bad a field of com, consisting ol 129 rows,
and each row contained 95 hills, and eacb hill had on an
average 4^ ears of corn ; if it takes 8 ears of com to make a
quart, what is the produce of tbe field worth at 45 cents per
bushel ?
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V. Measures of Weight.

(1) If John buy, by Avoirdupois weight, 12 lb. of ophim
at 37i ceuts. per ounce, and sell by Troy weit^ht at 40 cents

per ounce, should he gain or lose by so doing, and ho\^

much. ?

(2) A person purchases goods at the rate of $1.80 per

pound Tioj weight, and sells them again by Avoirdupois

weight ; at what rate must he sell per ounce so as exactly to

reimburse himself. '?

(3) By multiplying a certain weight by a whole number
the result is 8 lbs. 20 grains Avou'dupois weight, and by
multiplying the same weight by another whole number the

result is 8 lbs. 11 oz. 16 dwts. 16 grs. Fmd the weight.

(4) A row of cent-pieces is laid fi-om Toronto to Hamilton.

Find their weij.ht, the distance being 39 miles 1 fur. 1 per.

and 9 in.

(5) Find the value of 500 times the difference between an
eighty-fourth part of '2h cwt. and a thirtieth part of 1 cwt.

qr. 3 lb. (28 lbs. to the quarter.)

XIX. Practice.

166. Practice is the name given to a metliod by

which w^e find the cost of any number of articles of the

same kind when the iirice of one is given, or the cost of

any quantity of goods of mixed denominations, when the

cost of a single unit of any denomination is given.

I. Simple Practice.

When the articles are of the saine kind or denomi-

nation.

Ex. (1). Suppose I have to find the cost of 2478

articles at Ss. -id. each.

Kno^ving that 3s. Ad. is one-sixth part of £1, 1 reason,

thus : if the articles had cost £1 each, the total cost

would have been £2478 ;

.-. as they cost ^ of £1 each, the cost will be £^^P-, or £413

The process may bt written thus :

3s. Ad. is ^ of £1!£2478 = cost of the articles at £1 each.

j8413 = cost of the articles at 3«. Ad. each.
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Ex. (2). Find the cost of 2897 articles at £2. 125. 9d.

each.

£ s. d.

0= £2.
= 10s.

= 2s..

4= 8c/..

5= 1^..

Jb
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The cost at £1
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Ex. 2. Wliat is the rent of 12 ac. 3 ro. 'H>

£S. 56. uu acre ?

' £. s. d

12 ac. is 12 X 1 ac. 8.0.0 =: the rent of 1 acre.

2ro. isloflac. 39. 0. = 12 ac.

1 ro. is 4 of 2 ro. 1 . 12 . 6 = 2 ro.

20 po. is I of 1 ro. 16 . 3 = 1 ro.

5 po. is :i- of 20 po, 8. I'o = 20 po.

1 po. is i of 5 po. I
2. 0-o7o= 5 po.

4-87.;^ 1 po.

£41. 19. 3-75 =tlierentofl2a.3r.26p.

Note.—When the divisor is any number less than 12

(excei^t 7) it is desuahle to employ decimals, instead of

vulgar fractions, to express the result of the division

after the hne of pence.

Examples- (ixxxvii)

(1) 5 ac. 3ro. 4 po. 4^ yd. at £10 per rood.

(2) 12 cwt. 8 qr. 22 lb. 12 oz. at £3. ISs. 2d. per cwt.

. (3) 10 ac. 3 ro. 26 po. at £2. ISs. lOfJ. per acre.

(4) 6 tons 12 cwt. 3 qr. lO^lb. at £3. 14;>. S^d. per cwt.

(5) 63 cwt. 3 qr. I75 lb. at 12 guineas per cwt.

(6) 29 ac. 3 ro. 5 po. at 100 guineas per acre.

(7) 16 oz. 6 dwt. 20 gr. at £3. 17^. 6d. per oz.

(8) 25 ac. 1 ro. 10 po. at £42. 2s. 4d. per acre.

(9) 13. cwt. 3 qr. 17 lb. at £22 86-. per cwt.

(10) 319 cwt. 3 qr. 16 lb. at £2. 12s. 6d. per cwt.

In/voices and Accounts.

168. An Invoice is a statement in detail, sent by a
Seller to the Buyer at the time the goods are dehvered
to the Buyer, of the quantity, description, and price of
the goods.

An Account is a statement sent by the Seller to the
Buyer at the end of a term of credit, shewing the totals
and dates of ea<;h Invoice and the sum total of the
whole.
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Each separate article or amount in an Invoice or an
Account is called an Item.

A Detailed Account is a fuU statement, sent by the

Seller to the Buyer at the end of a term of credit, shew-
ing the dates of delivery, the quantities, description,

prices, and sum total of the goods delivered by the Seller

to the Buyer during that term of credit.

When an account has been made out it is rendered,

i.e., sent in to the Buyer.

Specimen of an Invoice,

Toronto, June 20, 1877.

John Smith, Esq.,

Bought of J. Jones & Co., 21 Front-st.

5 lbs. of Tea at 75 cts.

8 lbs. of Loaf Sugar... at 12^ cts,

21 lbs. of Butter at 30 cts.

%
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Specimen of a Detailed Account.

Jolm Smith, Esq.,

Toronto, July 21, 1877.

To J. Jones & Co,, 21 Frout-st.

1877
I

June 20
" 20
" 20

June 23
" 23

July 3

July

5 lbs. of Tea at 75 cts..

8 lbs. of Loaf Sugar... at 12^ cts.

2i lbs. of Butter at 30 cts...

1 bbl. of Flour at $6
18 lbs. of Cheese at 10 cts...

12 lbs. of Biscuit at 15 cts...

6 jars of Pickles at 30 cts...

1 gal. of Coal Oil 37 cts

8 lbs. of Sugar 11 cts......

8^ lbs. of Raisins 12 cts ,

ft
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XX. Problems.

169. The Unifjoy Mctluxh wliicli is rapidly displac-

ing the Eule of Three, will be gradually explained in

this and the succeeding Sections.

Ex. (1). If 23 bullocks cost §483, what is the cost

of 1 bullock ?

Since 23 bullocks cost $483,

1 bullock will cost SW or S21.

Ex. (2). If 7 men do a piece of work in 12 days,

how long will it take 1 man to do it ?

Since 7 men can do the work in 12 days,

1 man can do the work in (7 X 12) days, or 84 flays.

Ex. (3). If 28 men do a piece of work in 42 days, in

how many days can 21 men do it ?

Time for 28 men to do the work = 42 days,

" 1 man " " = 28 X 42 days.

" 21 men " " = ??Jii? days.
21

^

= 56 days.

Ex. (4). If 16 men finish a piece of work in 12 days,

how many men will finish it in 20 days ?

In 12 days the work is done by 75 men.

In 1 day the work is done by (12 X 75) men,

In 20 days the work is done by ~^^— men, or 45 men.

Ex. (5). A bankrupt's debts are $2520, and liis assets

(that is the value of his property) are $1890 ; what can

he pay in the dollar.

In the place of S2520, he can pay ^1890,

In the place of $1, he can pay mi% or St, or 75 cts.

;

.'. he pays 75 cents, in the dollar.

Ex. (6). A bankrupt's debts are £42G4, and he pays

125. GrZ. in the pound ; what are his assets ?

That which he has to meet a debt of .£ 1 is 12.^s.

That which he has to meet a debt of £4204 is (4264 X 12^)6.

;

.*. his assets are lil*iil?5, or £2665.
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Ex. (7). If 27 men can do a piece of work in 14 days,

working 10 hours a day, how many hours a day must
12 men work to do the same in 45 days ?

Since 27 men can do the work in (14x10) hours, or 140
hours,

1 man can do the work in (i'7xl40) hr.

.'. 12 men can do the work in
2"x i4o

j^j. qj. gj^j Y)y.
I 2

Now 315 hours have to be distributed c qually over 45 days;

.-. the number of hours they work each day ^^ -^^ or 7.

Ex. (8). If 7 lbs. of tea cost $5.60, what will be the

cost of 12 lbs. ?

Since 7 lb. of tea cost $5.60,

1 lb. of tea costs ^5^^, or 80 cts.,

7

.-. 12 lb. of tea cost 12 x SOcts. or $9.60

Ex. (9). If 9 horses can plough 46 acres in a certam
time, how many acres can 12 horses plough in the same
time?

Since 9 horses can in the given time plough 46 ac,

1 horse can in the given time plough %^ ac.

.*. 12 horses oan in the given time plough ^^^^^ ac,

or 61^ ac.

Ex. (10). If 15 horses can plough a certain quantity
of land in five days, how many horses will be required
to plough it in three days ?

In 5 days the land can be ploughed by 15 horses

;

In 1 day the land can be ploughed by (5x15) horses;

In 3 days the land can be ploughed by ^ ^, or 25 horses.
8

Note I.—In simple questions of this kind we have a
sihpposition and a demand. Each contains two kinds of

things ; in the supj^osition the magnitudes of both kinds
are given ; in the demand a magnitude of one kind is

given, and the appropriate corresponding magnitude of

the other kind has to be found. The first line of the
solution contains tbe magnitudes of the supposition so
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arranged, that ai the end of the line we have that kind of
thing, of which the magnitude is required in the demand.
Thus in Ex. (10) the order of the supposition is

changed, and tlie magnitude, 15 horses, put at the end
of the hne, because we have to find how many horses

will be required in the demand.

Examples, (ixxxix)

(1) If a man walk 62 miles in 4 days, in how many days
will he walk 93 miles ?

(2) If 12 men reap a field in 4 days, in what time will 32
men reap it ?

(3) If 350 acres of land cost $61250, what will 273 acres

cost ?

(4) How many men can perform in 12 days a piece of

work which 15 men can perform in 20 days ?

(5) The rent of 17 acres is $297, what is the rent of 86
acres ?

(6) If a man walk 116 miles in 8 days, how far will he

walk in 14 days ?

(7) A farmer sells a flock of 270 sheep at $240 a score,

what does he get for them ?

(8) A servant's wages being $108 per annum, how much
ought she to receive for 7 weeks ?

(9) A clerk's salary is £'191. 125. 6fZ. per annum ; what
ought he to receive for 60 days service ?

(10) A ship performs a voyage in 63 days, sailing at the

rate of 9 knots an hour ; how long would it take her, if she

sailed at the rate of 7 knots an hour ?

(11) A bankrupt's effects are worth $860, and his debts

are $-1300 ; what does he pay in the dollar ?

Note II.—To one of the magnitudes in a supposi-

tion there is a corresponding magnitude of the same
kind in the demand, and these magnitudes must be ex-

pressed in units of the same denomination.
Ex. A man walks 1 m. 1 fur. 7 po. in 20 minutes ; how

long will he take to walk 41 m. 2 fur. 12 po. ?

Here 1 m. 1 fur. 7 po. = 367 poles,

and 41 m. 2 fur. 12 po. = 13212 poles.

Then he walks 367 poles in 20 minutes;

he walks 1 pole in ^£j min.;

he walks 13212 poles in i^s i 2x20^ jjii^., or 720 min.
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Examples. {Ixxxix)—continued.

{12) If 3 bushels of wheat be worth $3.50 what is the

worth i)f 43 qr. 6 bus.?

(13) If 15 yards of silk cost ^6.75 how much wiU 20 yd.
1 ft. cost ?

(14) If 3 cwt. 3 qr. c.j. t $27, what will be the cost of

2 cwt.?

(15) If 2 cwt. 3 qr. 7 lb. cost £5. 17^. SU., what is the
cost of 9 cwt.?

170. Problems involviny Fractions.

Ex. If f of an estate be worth $1500, what •is the

value of i of the estate ?

Since | of the estate is worth §1500,

»
I of the estate is worth $^^

.-. the estate is worth $—^^^ or $3500,

Heuce i of the estate is worth ^±^11^ or $2800.

Examples- (^c)

(1) If f of an estate be worth $7520, what is the value of

I of the estate ?

(2) A person owns | of a ship and sells f of his share for

$1260 ; what is the value of the ship ?

(3) If 3| lb. of tea cost lo.s. ocL, how much can I buy for

je4. 3s. li)U.

(4) If j2_ of a piece of work be done in 25 days, how much
will be done in llf days ?

(5) A man walks 18 m. 2 fur. 26 po. 3| yd. in o\ hours.
How long does he take to walk a mile and a half?

(6) A orentleman possessing y\ of an estate sold f of-^

of his .share for $603. 12i ; what would \ of ^^ of the estate
sell for at the same rate ?

(7) If the carriage 15*5 cwt. of goods fox 60 miles cost

$3.10, how far ought 3.25 cwt. to be carried for the same
money?

(8) What is the value of -^^ of j-V of a vessel, if a p-^rson

Vho owns -^ of it sell ^ of |^ of his share for $1400.

<9) When the ounce of gold is worth i'3"89, what is the
cost of •04 1b.?
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(10) If the price of candles 8h inches long be Od. per

half-dozen, and that of candles of the same thickness and
quality lOj inches long be lid. per half-dozen, which kind

do you advise a person to bay ?

(11) If the carriage of GO cwt. for 20 miles cost ^14 J,

what weight can be carried the same distance for £^j^ ?

COMPLtJX PROBLEMS.

171. We now proceed to cases in which the suppo-

sition, expressed in the simplest form, contains more

than two iiuignitudes, the demand containing the same

number of magnitudes, all of which are given, except

one, ^vfiich has to be found.

Ex. (1). If 12 horses can plough 96 acres in 6 days, how
many horses will plough 64 acres in 8 days ?

In 6 days 96 acres can be ploughed by 12 horses.

In 1 day 96 acres can be ploughed by 6x12 horses.

In 1 day 1 acre can be ploughed by ^
^J

^
liorses.

In 8 days 1 acre can be ploughed by ^^-— horses.

In 8 days 64 acres can be ploughed by ^A^^^cxj,?. iiorses.

.-. the number of horses required is 6.

Ex. (2). If 35 bushels of oats last 7 horses for 20 days,

how many days will 96 bushels last 18 horses ?

35 bushels last 7 horses for 20 days.

1 bushel lasts 7 horses for ff days.

1 bushel lasts 1 horse for —^y-^ flays.

96 bushels last 1 horse for ''^''^^-'' days.

96 bushels last 18 horses for ^'^'^^ days.

.*. the number of days is 21^.

Examples, (xci)

(1) If 40 acres of grass be mowed by 8 men in 7 days,

!iow many acres will be mowed by 24 men in 28 days ?

(2) If $60 will pay 8 men for 5 days' work, how much
will pay 32 men for 24 davs' work ?

(3) If a regiment of 939 soldiers consume 351 quarters of

wLfvit in 168 days, how many soldiers will consume 1404

quarters in 50 dny? ?
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(4) If two horses eat 8 bushels of oats in 16 clays, how
many horses will eat 30)0 quarters in 24 days ?

(5) If a carrier receive ^12 for the carriage of 8 cwt. for

150 miles, how much ou,ii:ht he to receive for the carriage of

7 cwt. 3 qr. 14 lb. for 50 miles ?

(6) If I pay $1.50 for the carriage of 2 tons for 6 miles,

what must I pay for the carriage of 12 tons 17 cwt. for 34
miles?

(7) If 3 men earn $15 in 4 days, what sum will 18 mun
earn in 16 days ?

(8) How many bushels of wheat will serve 72 people 8

days, when 4 bushels serve 6 people 24 days ?

(9) If a man travel 150 miles in 5 days when the days are

12 hours long, in how many days of 10 hours each will he
travel 500 miles ?

(10) If the carriage of goods weighing 5 cwt. 2 qr. 12 lb.

for 150 miles come to $15.70, what will be the charge for

carrying four waggon-loads of the same, each weighing 7 cwi.

Oqr. 2 1b.,the same distance, there being 112 lbs. in the

cwt. ?

(11) If $120 pay 16 labourers for 6 days, how many
labourers at the same rate will $270 pay for 8 days ?

(12j If the gas for 5 burners, 5 hours every day, for 10
days, cost $1.20, how many burners may be lighted 4 hours
every evening for 15 days at a cost of $21.60 ?

(13) If a travelling party of three spend $190 in 4 weeks,
how long will $475 last a travelling party of five at the same
rate ?

(14) If it cost $120 to keep two horses for five months,
what will it cost to keep three horses for eleven months ?

(15) If it cost £29. 7s. 6d. to keep 5 horses for 6 weeks,
how long may 3 horses be kept for £'20. lis. Sd. ?

(16) If 5 men can reap a field of 12^ aeres in 3^ days,
working 16 hours a day, in what time can 7 men reap a field

of 15 acres, working 12 hours a day ?

(17) If 858 men in 6 months consume 234 quarters of
wheat, how many quarters will be required for the consump-
tion of 979 men lor 3 months and a half ?

(18) The wages of 5 men for 6 weeks being $315, how
mxny weeks will 4 men work for $231 ?

(19) If 7 men mow 22 acres in 8 days, working 11 hours
a <lay, in how many days, working lO hours a day, will 12
men mow 360 acres ?
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(20) If 10 horses consume 7 bus. '2 pk. oats in 7 flays, in

what time will 28 horses consume 3 qr. 6 bus. at the same
rate ?

(21) If 44 cannon, firing 30 rounds an hour for 3 hours a
day, consume 300 barrels of powder in 5 days, how long will

400 barrels last 66 cannon, firing 40 rounds an hour for 5
hours a day ?

(22) If the wages of 29 men for 54 days amount to £80 9s.

6(1., how many men must work 12 days to receive £407 ?

(23) What must I pay for the hire of 4 horses for 5
months, if I pay £18 for the hire of 3 horses for a month ?

172. Problems relating to Work done in a certain time.

Note I.—If a man can do a piece of work in 7 hours,

the part of the work which he can do in 1 horn- will be

represented by i,

Ex. (1). A can do a piece of work in 5 days, and B
can do it in 12 days. How long will A and B, working

together, take to do the work ?

Here \ represents the part A does daily,

and yij represents the part B does daily
;

.-. ^ -}- ^i represents the part A and B do daily

;

.'. they do ^ J in 1 day;

.-. they do ^\ in yV day ;

.*. they do the whole work in f ? days, or 3/- days.

Ex. (2). A can do a piece of work in 50 days, B in

60 days, and 6' in 75 days. In what time will they do

it, aU working together ?

Here ^V + ?'d + ^\ represents the part they do daily

;

.-. they do —
"J^q"*' ^^ ^^o\' ^^* '^^ ^^^^y*

.-. they do the work in 20 days.

Ex. (3). A can reap a field in li days, and B can

reap it in 5^ days. How long will they take to reap it,

working together ?

1 5

Ti 01' oi

1 3

51
^^ 17
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.-. together they do 5*1 + t\, or n? daily;

.-, they do ^Ir of the work in yis day
;

.'. they do the work inm days, or 2jV5 days.

Ex. (4). A and B do a piece of work in 4 fiours ; A
and C in 3f hours ; B and C in 5^ hours. In what
time can yl do it alone ?

A and B can do ^ in an hour.

A and can do ^*g in an hour.

.*. two men of ^'s strength, assisted bj' B and C, can do

^ + ^*5 in an hour.

Now B and C can do /^ in an hour,

,*. two men of A^s strength can do ^ -f" ,\ — sV hi an hour,

or il -/s, or H, or ^ in an hour ;

.-. A can do i in an hour;

.*. A can do the work in 6 hours.

Note II.—If a tap can fiU a vessel in 5 hours, the

part filled by it in 1 hour wall be represented by i.

Ex. (1). A vessel can be filled by three taps, run-

ning separately, in 20, 30, and 40 minutes respectively.

In what time will they nU it when they all run at the

same time ?

They fiU ^\ -\- gV + ^'^ of the vessel in 1 minute

;

.•. they fill A±±±3., or j^^ in 1 minute
;

.-. they fill xio in rs of a minute
;

.*. they fill the vessel in VV or 9t\ minutes.

Ex. (2). A bath is filled by a pipe in 40 minutes. It

is emptied by a waste pipe in an hour. In what time
will the bath be full if both pipes be opened at once ?

One pipe fills ^^ of the bath in a minute.

The other empties ^V of the bath in a minute.

.*. when both are running, jV-bV, or t5;j of the bath is filled

in a minute
;

.'. the bath is filled in 120 minutes.

Examples- (xcii)

(1) A can do a piece of work in 6 hours ; B can do it in
9 hours. In what time will they do it if they work together?
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(2) A can do a piece of work in 35 days ; B can do it in

40 days ; C can do it in 45 daj's. In what time will they do
it, all working together?

(3) A and B can reap a field of wheat in 3 days ; A and
(7 in 3^ days ; B and G in four days. In what time could

they reap it, all working together ?

(4) If three pipes fill a vessel in 6, 8, and 12 minutes
respectively, in what time will the vessel be filled when all

three are opened at once ?

(5) A does ^ of a piece of work in 14 days. He then
calls in B^ and they finish the woik in 2 days. How long

would B take to do the whole work by himself?

(6) A does a piece of work in 3 hours, which is twice the

time B and C together take to do it ; A and C* could together

do it in 1^ hours. How long would B alone take to do it ?

(7) A can do a piece of work in 27 days, and B in 15

days ; A works at it alone for 12 days, B then works alone

5 days, and then C finishes the work in 4 days. In what
time could C have done the work by himself?

(8) A cistern is filled by two pipes in 18 and 20 minutes
respectively, and emptied by a tap in 40 minutes ; what part

of it will be filled in 10 minutes when all are opened at the

same instant ?

173. Problems relating to Clocks.

The minute-hand moves 12 times as fast as the hour-

hand, and therefore in 12 minutes the minute-hand

gains 11 minute-divisions on the hour-hand.

Ex. (1). Find the time between 3 and 4 o'clock when
the hands of of a watch are together.

At 3 o'clock there are 15 minute-divisions between the

hands ; we have therefore to find how long it will take the

minute-hand to gain 15 minute-divisions on the hour-hand.

The minute-hand gains 11 minute-di^dsions in 12 minutes

;

1 minute-division in |? minutes
;

15 minute-divisions in —yj" ^^^'

»

.*. the time required is —~— min., or 16Y*ymin. past 3.

Ex. (2). At what time between 2 and 3 are the hands

of a clock at right angles to each other ?

When the hands are at right angles there is a space

of 15 minute-divisions between them.
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Hence, since at 2 o'clock there are 10 minute-dms-
ious between the hands, we have to find how long it

will take the minute-hand to gain 10 + 15, or 25 min-
ute-divisions on the hour-hand.

The minute-hand gains 11 minute-divisions in 12 minutes
;

1 minute-division in yy minutes
;

25 minute-divisions in
^^^

^
^
min.

;

.*. the time required is ' Vr^ min., or 27y^^niu. past 2.

Ex. (3). At what times between 6 and 7 are the

hands of a clock at right angles to each other ?

Twice between 6 and 7 this will occur : first, before

the minute-hand has overtaken tlie hoiu--haud ; second-

ly, after the miuute-hand has passed the hour-hand.

Now, since at 6 o'clock there are 30 minute -divisions
,

between the hands, we have to find :

First, how long it ^viU take the minute-hand to gain
30— 15, or 15 minute-divisions on the hour-hand.

Secondly, how long it will take the minute-hand to

gain 30 + 15, or 45 minute-divisions on the hour-hand.

The process in each case will be similar to that in the

preceding examj^les, and the results are 16^ min. and

49yY min. past 0.

Ex. (4). Find the time between 7 and 8 o'clock when
the hands of a watch are opposite to each other.

When the hands are opposite there is a space of 30
minutes between them, and at 7 o'clock there is a space
of 35 mmutes between the hands.

Hence in tjiis case we have to find how l&ng it will

take the minute-hand to gain a space of 35 — 30, or 5

minutes on the hour-hand.

The process will be similar to that in the preceding
examples, and the result is 5^^ min. past 7.

Examples- (xciii)

At what time are the hands of a watch together be-

tween the hours of
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(1) 4 and 5. (2) 6 and 7. (3) 9 and 10 ?

At what time are the hands of a watch at right angles

to each other between

(4) 4 and 5. (5) 7 and 8. (0) 11 and 12 ?

At what time are the hands of a watch opposite to

each other between

(7) 1 and 2. (8) 4 and 5. (9) 8 and 9 ?

EXAMINATION PAPERS.
m

I.

(1) If for a given sum I can have 1200 lbs. carried 36
miles, how many pounds can I have cawied 24 miles for the
same sum ?

(2) If t of a ship be worth 113056, what is the vahie of f
of the ship ?

(3) A silver tankard weighs 1 lb. 10 oz.; what is its value,
when a dozen spoons, weighing 3^ oz. each, are worth $54 ?

(4) A man spends $61.60 every 35 days, and saves $400
a year. What is his annual income ?

(5) When the income-tax is 6(i. in the £ a man pays
£15. 7s. 6(i.; what is his income ?

II.

(1) A man's income is reduced from $2720 to $2640.66
when he has paid his income tax. What is his tax on the
dollar ?

(2) If 10 horses and 132 sheep can be kept 8 days for

$202, what sum will keep 15 horses and 148 sheep for the

same time, supposing 5 horses to eat as much as 84 sheep ?

(3) A man receives 75 cents in the dollar of what was due
to him and thereby loses $602.10. What was due to him ?

(4) If 15 men can perform a piece of work in 22 days,

how many men will finish another piece of woni 4 times as

large in a fifth part of the time ?

(5) If 72 men dig a trench in 63 days, in how many days
will 42 men dig another trench three times as great ?

III.

(1) The wages of A and B together for 7^ days amount to

the same sum as the wages of A alone for 12? days. For
how many days will the sum pay the wages of B alone ?
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(2) If 100 men can perform a piece of work in 30 days,

how many men can perform another piece of work thrice as

large in one-fourth of the time ?

(3) If 5 men or 7 women can do a piece of work in 37
days, how long will a piece of work twice as great occupy 7
men and 5 women ?

1 4) Two persons, A and B, finish a work in 20 days,

which B by himself could do in 50 days. In what time
could A finish it by himself? How much more of the
work is done by .4 than B ?

(5) If a cistern when full of water can be emptied in 15
minutes by a pipe, and when empty can be filled by another
in 20 minutes ; if the cistern be full, in what time can it be
emptied by both pipes being opened at the same time ?

IV.

(1) J and B can do a piece of work alone in 15 and 18
days respectively ; they work together at it for 3 days, when
B leaves, but A continues, ana after 3 days is joined by C,

and they finish it together in 4 days. In what time would
C do the work by himself?

(2) If a man can do treble, and a woman double the work
of a boy in the same time, how long would men, 15 women,
and 18 boys take to do double the work which 7 men, 12
women, and 9 boys complete in 250 days ?

(3 1 A and B walk to meet each other from two places 100
miles distant. A walks 6 miles an hour and B four miles
an hour. At what point on the road do they meet, and at

what two times are they fifty miles apart from each other ?

(4) A watch which is 10 minutes too fast at noon on Mon-
day loses 3 min. 10 sec. dail5\ What will be the time indi-

cated by the watch at a quarter past 10 on the morning of

the following Saturday ?

(5) A watch set accurately at 12 o'clock indicates 10 min.
to 5 at 5 o'clock. What is the exact time when the watch
indicates 5 o'clock ? If it indicated 10 minutes past 5 at 5

o'clock, what would be the exact time when the hands indi-

cated 5 o'clock ?

V.

(1) A laborer agi-eed to work for 60 days on this condition :

that every day he worked he should receive $2, and for
every day he was idle, he should pay $1.50 for his board.
At the expiration of the time, he received 3-92. How many
days did he wurk ?
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(2) A piece of work can be done in a day of 11^ hours by

2 men, or 5 women, or 12 boys ; in what time could it be

done by 1 man, 2 women, and 3 boys together ?

(3) A cistern has two supplying pipes A and B, and a tap

G. When the cistern is empty, A and i> are turned on, and
it is filled in 4 hours ; then B is shut and (J turned on, and
the cistern is quite emptied in 40 hours ; when, lastly, A is

shut and B turued on, and iu 60 hours afterwards the cistern

is again iilled. In what time could the cistern be filled by
eacii of the pipes A and B, singly ?

(4) A clock is set at 12 o'clock on Saturday night, and at

noon on Tuesday it is 3 minutes too fast.' Supposing its

rate regular, what will be the true time when the clock

strikes four on Thursday afternoon ?

(5) A contractor engages what he considers a sufiicieut

number of men to execute a piece of work in 84 days ; but

he ascertains that three of his men do, respectively, ^, \, and

^ less than an average day's work, and two others ^ and -i\

more, and in order to complete the work in the 14 weeks,

he procures the help of 17 additional men for the 84th day.

How much less or more than an average day's work on the

part of these 17 men is required ?

XXI. Simple Interest.

174. Inteiiest is that which is paid by one, who bor-

rows money, for the use of the money.

The money lent is called the Prinx'ipajl.

The Borrower agrees to pay at what is called a certain

Rate of interest, w^hich is usually reckoned by the sum
paid for the use of $100 for 1 year. Thus, if I borrow

$500 for 1 year, and agree to pay $25 for the use of the

money, I am said to borrow at the Bate of 5 per rent.

per annum, that is, I agree to pay $5 for the use of

every $100 in the loan at the end of the year.

The sum made up of the Principal and Interest

added together, is called the Amount at the end of the

time for which the money is borrowed.

175. The solution of questions relating to Interest

depends on precisely the same principles as those ex-

plained in the last Section, and it is only because of the
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necessity of explaining technical teims that there is any
occasion to separate this or the succeeding Sections

from Section XX.

For, just as we reason about tlie question

What must I pay for the hire of 4 horses for 5 months, if

1 pay §18 for the hhe of 3 horses for a month ?

so do we reason about the question

Wliat must I pay for the use of $550 for 3 years, if I pay
§5 for the use of $100 for a year ?

Ex. (1). To find the Simple Interest on $2675 for

3 years at 8 per cent., we reason thus :

Interest on $100 for 1 year is S8 ;

on $1 for 1 year is Sy^G 5

on #2675 for 1 year is $-^^~-^ ;

on $2675 for 3 years is #-lill?^^ii8_= $642

;

.'. the interes'. is $642,

Hence we derive the following Eule :

Multiply the Principal hy the Rate per Cent., and the

rt'sult by the Time exjjressed in years, and divide the pjro-

duct by 100.

The process stands thus :

%

2675
8

21400
3

$642.00

.*. the interest is $642.

Ex. (2). Fmd the interest on $8200 for 2 years and
7 months at 7i per cent.
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Since 7 months is ^-^ of a year the time is 2-j^ years.

Interest on SlOO for 1 year is $7.50.

SI fori year is ^1^%

$3200 for 1 year is $ ^^^^^^^""'^

32 00 X 7.50
S3200 for 2yV years is 2t^ X S ^ o o

,3 1X3200X750= V-
1 2x 100

= $620;

.*. the interest is ^620.

Ex. (3). Find the mterest on S101178fi'om January
28th, 1876. to Sept. 15th, 1876 at 6 per cent.

The numher of days between January 28th and Sept.
15th is 231, and 231 days is ff^ of a year.

Interest =:^-^^p^xffJ= $3841-992.

Note I.—In calculating the number of days between
two given days of the year, the rule is to include one of
them only in the calculation. Thus from Jan. -4 to Jan.

9 wiU be 5 days.

In the preceding example if we multiply numerator
and denominator by 2 we have

101178x12x231
73000

Hence, in computing the interest for any number of

days, w^e have the following rule :

Multiply tlie Principal by twice the rate, and the result

by the number of days and divide the product by 73000.

When the Principal is not very large the division is

most readily effected by dividing the product by 3, the

quotient by 10, and the new quotient by 10, and adding

these quotients and the product together, and pointing

off five places of decimals.
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Thus: Find the interest of $1000 for 121 clays at

8 per cent.

$1000
16

16000
121

1936000
645333

L

64533i

6453^

1^26.52320

Since 73000 increased by i of itself, ^^ of itseK, and
^y of itself becomes 100010,

Thus, i

tVoU

73000
24333^
2433L

243^

100010

and considering this as 100000 the reason for the above
process is evident.

Note II.—In actual practice the time, when not an
exact number of years, is always expressed in days^ or

in years and days.

Examples, (xciv)

Find the simple interest

—

(1) On S2750 lor 6 years at 5 per cent, per annum.
(2) On $3625 for 4 years at 8 per cent, per annum.
(3) On $2700 for 6 vears at 7^ per cent, per annum.
(4) On SS825 for 6^ years at 8 per cent, per annum.
(5) On SI 160 for 11 months at 9 per cent, per annum.
(6) On $9125 for 78 days at 8 per cent, per annum.
(7) On 85913 from Nov. 23, 1876 to April 7, 1877 at 7i per

cent, per annum.
(8) On ^£204 17s. Id. from Aug. 3 to Jan. 9 at 5 per cent.

1.76. We have explained how to find the Interest

(and Amount) when the Principal, Rate and Time are
dven. We shall now explain how to find the Hate, or
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Time, or Principal, when the other two and also the

Interest (or Amount) are given.

Ex. (1). At what Eate per cent, will $520 amount to

$800.80 in 9 years ?

As the rate is the interest on $100 for 1 year, to find

^e rate we must find the interest on $100 for 1 year.

Here interest = S800.80-|520=|280.80,
Thus^ the interest on ^520 for 9 years is ^280. 80 ;

.'. the interest on $520 for 1 year is S
^'^" —

on $1 for 1 year is
^-^/^o'-ff

on 1100 for 1 year is $i«A^««^ =$0;
.'. Rate required is 6 per cent.

Ex. (2). In what Time will the Interest on $360
amount to $126 at 5 per cent. ?

Interest on 1360 for 1 year is $ -^{-^-^ or $18.

Then, since $18 is the interest for 1 year,

$1 is the interest for j'^^ year,

$126 is the interest for ^V year, or 7 years;

.'. Time required is 7 years.

Ex. (3). What Principal will amount to $980 in 3

years at 7i per cent ?

Interest on $100 for 3 years at 7^ per cent, is $22.50

.. $122.50 is the amount which has for its Principal $100 ;

$1 is the amount which has for its Principal $122.50

$980 is the amount which has for its Principal $-^^^1^
or $800.

.-. Principal required is $800.

Ex. (4). At what rate will any sum triple itself in 20

years at simple interest ?

Here the interest is twice the Principal.

Tlius the interest on the Principal for 20 years is 2 x Prin-

cipal ;

.-, interest on the Principal for 1 year is -2i-?P-?^^^.

interest on $1 for 1 year is

20
2 X Principal

Principal X 20

«-, ^^ r. n . 100 X 2 X Principal
on $100 for 1 year 19 ---r— :—,—^7^—= 10.

Prmcipal x 20

.*. Rate required is 10 per cent.
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Examples- (xcv)

(1) At what rate will the interest ou §326 for 15 years be
$220.05 ?

(2) In what time will $700 amount to §920.50 at 6 per

cent. ?
•

(3) What sum will amount to $1325 in 8 months at 9 per

cent. ?

y* (4) The interest ou a sum of money fur 12 years at -l^ per

<^ cent, is $202.50 ; what is the sum ?

(5) In what time will any sum double itself at 5 per cent,

simple interest ".^

(6) What must be the rate per cent, that the interest at

the end of 16 years 8 months may be equal to seven-eighths

of the sum lent ?

(7) A sum of money amounts in ten years at 7 per cent,

to $1275 ; in how many years will it amount to $1-406.25 '?

(8) The sum of $500 is borrowed at the beginning of the

year at a certain rate per cent., and after 9 months $400
more is borrowed at double the previous rate. At the end
of the year the interest on both loans is $35 ; what is the

rate at which the first sum was borrowed '?

(9) In how many days will the interest ou £2-43. 6s. 8d
be i'4. 05. lOJ. at 6i per cent?

(10) If £556. 17s. 6</. be loaned for 125 days and then
amount to £'565. 18s. 9(?., what was the rate ?

(11) The interest on $8000 for one day is $2; find the
rate per cent, per annum.

(12) Bought 5000 bushels of wheat at $1.25 a bushel, pa:r-

able in 6 months ; I immediately realized for it at $1.20
cash, and put the money out at interest at 10 per "-- nt. At
the appointed time I paid for the wheat ; did I gaiu or loi>e

by the transaction, and how much ?

(13) The interest on a sum of money at the end of 6^
years is three-eighths of the sum itself; what rate per cent,

was charged ?

(14) A sum of money at simple interest has in 4^ years
amounted to $735, the rate of interest being 5 per cent, per
annum ; what was the sum at first, and in how many years
more, will it amount to $1140 ?

(15) Theintere'^t oa $1805, loaned on May 13th, at 5^ per
cent, per annum is $37,905 ; on what day was the money
returned ?
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PARTIAL PAYMENTS

177. A partial payment is the payment of a part of

the amount due on a note or bond. When partial pay-

ments are made they are endorsed on the note or bond.

To compute the interest on such a note proceed accord-

ing to the following rule :

Compute the ititerest on the principal to the time of the

first 2)ayment, and if this payment exceed the interest then

due add the interest to the principal, and from the sum
take the payment ; the remainder will form a new princi-

pal ivith which proceed as before.

But if the payme7it he less than the interest, compute the

interest on the principal to the time when the sum of the

payments shall first equal or exceed the interest due; add
the interest to the principal, and from the sum subtract

the sum of the payments, and treat the remdinder as a

new principjal.

This rule proceeds on the ground that in all cases

the payment should be applied first to the interest due,

then to the principal, and that the principal remains

unchanged until the sum paid exceeds the accrued

interest.

Ex. (I). $4000. Toronto, June 1, 1872.

Two years after date I promise to pay William Smith,

or order, four thousand dollars, for value received, with

interest at 7 per cent.

KiCHARD PaYWELL.

On this note were the following endorsements :

Sept. 15, 1872, Four hundred and fifty Dollars.

Dec. 15, 1872, Fifty DoUars.

Mar. 1, 1873, Five hundred Dollars.

Jr:. 1, 1874, One thousand Dollars

What remained due June 4, 1874 ?
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Principal on interest June 1, 1872 $4000 00

Interest to Sept. 15, 1872 80 89

Amount ^080 89
Less 1st payment 450 00

Remainder for a new principal S3630 89
( Interest from Sept. 15 to Dec. 15, 1872, is )

) $63.44, which exceeeds the payment.
)

Interest from Sept. 15, 1872 to March 1, 1873 117 20

Amount $3748 09
Less the sum of the 2nd and ord payments 550 00

Remainder for a new principal §3198 09
Interest from March 1, 1873 to Jan. 1, 1874 186 47

Amount §3384 56
Less payment Jan. 1, 1874 1000 00

Remainder for a new principal §2384 56
Interest from Jan. 1 to June 4, 1874.. 70 94

Balance due June 4, 1874 §2455 50

Examples. (xcyI)

(1) $1500.
Hamilton, Jan. 1, 1877.

One year after date, we promise to pay S. White, or
order, fifteen himdi-ed dollars, ^\4th interest. Value
received.

George Brown & Co.

The following payments were made on this note

:

March 16, 1877, SlOO ; June 13, 1877, §400 ; Sept.
1, 1877, §200.

What was due Jan. 1, 1878, interest at 6 per cent. ?

(2) §3500.

Belleville, March 15, 1876.

For value received, we jointly and severally promise
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to pay "Win. Smith, or order, three thousand five hun-
dred dollars, \vitli interest.

James Jones & Co.

Endorsed as follows :

June 1, 1876, S800 ; Sept. 1, 1876, $100; Jan. 1,

1877, $1500; March 1, 1877, $300.

What was due May 16, 1877, interest at 6 per cent. ?

(3) $1200.
Toronto, Oct. 15, 1859.

One year from date we promise to pay. James Smith,
or order, twelve hundred dollars, for value received,

With interest.

Wilder & Son.

Endorsed as follows :

Oct. 15, 1860, $1000; April 15, 1861, $200.

How much remained due Oct. 15, 1861, interest at 6
per cent. ?

XXII. Compound Interest.

178. Compound Interest is that which is paid, not

only for the use of the original sum lent, but also for

use of the interest as it becomes due.

The interest on $500 for 1 year at 4 per cent, is $20.

If then $500 be lent at Compound Interest for 2

years at 4 per cent. , the Interest for the Jirst year is

$20.

Now, as the borrower has to pay for the use of this

$20, the Interest for the second year must be calculated

on $520.

Hence Interest for second year = $^^^^- =§20.80.

To put the matter in a more simple way, we have

supposed thfi borrower to retain the interest due at the

end of the first year, but the reasoning will be the same
if we suppose the lender (o receive the interest at the end

of the first year, and to put it out immediately at the

same rate of interest.

179. We may calculate Compound Interest by the

following rule

:
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Find the interest fur the first year : add if to the

original principal : call the result tht Second Principal

:

find the interest on this for the second year : add it to tlie

second principal : call the result the Third Principal :

find the interest on this for the third year, and so on.

Ex. (1). Find the Compound Interest on S7o00 for

8 years at 4 per cent.

§7500 is the Principal for the first year.

4

.SSOO.OO

The interest for the first year is S300.

Add this to the Original Principal, 87500.

Then $7800 is the Principal for the second year.

S812.00

The interest for the second year is S312.

Add this to the Second year's principal, 87800.

Then $8112 is the Principal for the third year.

$324.48
The interest for the third year is $324.48.

.•. Compound interest required is

$300H-S312+S324.48= $936.48.

If the Amount at Compound Interest be required, add
the original Principal, $7500, to the Compound Inter-

est, $936.48.

Then Amount required ==88436.48.

Ex. (2). What is the compound interest of ^$250 for

2 years, at 7 per cent. '?

$250 Principal for 1st year.

$250X0.07 = 17.50 Interest for the 1st year.

267.50 Principal for 2nd year.

$267.50x0.07 = 18.725 Interest for the 2d year.

286.225 Amount at Com.Int.for 2 yrs.

First Principal 250.00

$36,225 Com. Int. for 2 years.
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Examples- (xcvii)

Find the Compound Interest on

(1) 1375 for 3 years at 5 per cent.

(2) $564 for 4 years at 7 per cent.

(3) S 1154. 37 for 4 years at 5 per cent.

(4) S740 for 5 years at 7 per cent.

l>oTE I.—When the Compound Interest is required

for 3^ years, it is usual to find the compound interest

for the whole of the fourth year, and take liaK the

result as the compound interest for the half year. This

really implies that the interest is paid half-yearly, but

the approximation does not differ much from the exact

truth.

180. The process for finding the Amount of a sum at

Compound Interest may be presented in a very brief

and neat form as follows:

—

If the rate of interest be 4 per cent.,

Amount of $100 at the end of 1 year is $104,
of SI at the end of 1 year is -Jg^ of $1.

Hence it foUows that

Amount of any sum at 4 per cent, in 1 year = i§^ of that

sum.

Again,

Amount for second year = jg^ of amount for the first year;
.*. Amount of any sum at 4 per cent, in 2 years

=r i§$ of ig* of that sum.

Suppose, then, we have to find the amount of $540
in 3 years at 4 per cent, compound interest.

The amount is ^^ of ie§ oi {U of $540
= $540 X (1.04)3

= $607,426.

From the above example it will be noticed that the

amount of $1 for a year at 4 per cent, is raised to the

power indicated by the number of years for which com-

pound interest is to be calculated. Hence we have the

following rule:

—

Tofind the sum to which any principal mil amount if

put out to Compound Interest at a given rate in a given



COMPOUND INTEREST. 177

number of years, find the amount of $1 ffyi' a year at the

given rate, rais'f that sum to the power (chii'h is denoted by

the given number of years, and multiply the result by tJie

number of dollars in the given principal,

Ex. (1). Find the amount of $850 in three years at

6 i^er cent, compound interest.

The Amoimt = S850 X (1-06)^

= $850 X 1 191016
= S1012-363.

The Compound Interest = S1012-36-$8o0
= S162.36.

Note III.—When the number of j^ears is large the

student is recommended to employ the contracted

method of multiplication, explained in Ai-t. 111.

Interest may be payable either yearly, half-yearly, or

quarterly, or at some other stated period.

In finding the Compound Interest on $2000 in two
years, when the interest is payable /ml/yearly, at 5 j)er

cent., we reason thus :

5 per cent, for a year = 2^ per cent, half-yearly, 2 years
= -4 half-5'ears.

Hence we have to find the Compound Interest on
^2,000, for four times ofpayment, at 2^ per cent.

The Amoimt = S2000 X (l-025j*

= $2000 X 1-1038127
= S2207-625.

The Interest = S2207-625-e2000
= 8207-625.

Ex. (2). What Principal will amount to S1012-3G3
in 3 years at 6 per cent ?

Prmcipal X (1-06)3 = $1012-363

.-. Principal ^$lf^^f^
= $850.

Examples (xcviii)

(1) What is the Compound Interest on $1000 for 2 years,
at 6 per cent., payable half-yearly ?

(2) AVhat is the amount of $200 for 3 years, at 6 per cent.,
payable half-yearly.

(3) Find the Compound Interest on $675.75 for 3| years,
at 6 per cent, per annum.
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(4) A money dealer borrowed $1000 for 2 years, at 6 per
cent, interest; and loaned the same in such a manner as to

Compound the Interest every 6 months. What profit did

he make in 2 years by this proceeding ?

(5) Find the difference in Compound Interest on ^5000
for 2 years at 4 per cent., according as it is reckoned yearly
or half-yearly.

(6) What is the difference between the Compound Interest

on $40000 for 4 years, and on $80000 for 2 years, the rate in

both cases being 5 per cent. ?

(7) A and B lend each $248 for 3 years at 3| per cent,

one at Simple, the other at Compound Interest ; find the
difference of the amount of interest which they respectively

receive.

(8) What sum at four per cent. Compound Interest will

amount in 2|- years to $16989'7728.

(9) What sum will amount to $27783 in 3 years at 6 per
cent. Compound Interest.

XXIII. Present Worth and Discount.

181. Suppose A owes B $105, to be paid at the end
of a year. If 4 be disposed to pay off the debt at once
the sum which he ought to j)ay should be such that, if

put out at interest by B, it will amount at the end of a

year to $105. Suj^pose further that B can put out his

money at 5 per cent, interest : then if he put out $100
at interest, this is the sum which will amount at the

end of a year to $105.

Hence $100 is the sum, which A ought to pay at

once, and this is called the Present Worth of the debt,

and is evidently such a sum as would, if put out to in-

terest for the given time and rate, amount to the debt.

The difference between the Debt and the Present Worth,
which is in the case under consideration $5, is called

the Discoimt.

Discount is therefore the abatement made when a

sum of money is paid before it is due and is equal to

the interest on the Present Worth of the Debt.

Ex. (1). Thus, to find the Present Worth of

$1781.40, due 4 years hence, reckoning interest at 5

per cent.
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The Interest on 8100 for 4 years at 5 per cent, is ^20.

.V $120 has for its Present Worth §100 ;

..$1 has for its Present Worth
8-}-fg ;

.-. §1781.40 Las for its present worth eL^L^-i" _*0^1.o_o
12

= §1484.50.

.-. Present Worth required is .81484.50.

Ex. (2). Find the Discoimt on $1781.40, cine 4 years
lience, leckoniug interest at 5 per cent.

Th3 Present Worth is §1484.50, as we have just shown
;

.-. the Discount= §1781.40 - S14S4.50

= §296.90.

When the Discount alone is requii-ed to be found the
following is the solution :

The Interest on §100 for 4 years at 5 per cent, is §20.

.-. $120 has for its Discount $20 ;

.-. §1 has for its Discount §^-2'^-
;

.-. §1781.40 has for its Discount §i^^^4-0A2^
120

= $296.90.

Ex. (3). What was the debt of which the discount
for 8 months at 9 per cent, was $44.46 ?

The interest on §100 for 8 months at 9 per cent, is §6.

.-. $6 is the discount on $106

.-. §1 is the discount on ^^~

.-. §44.46 is the discount on ^'^J'-t^^ll^

= §785-46.

Ex. (4). The interest on a certain sum of money for
two years is $50, and the discount lor the same tin:e
and rate in $45. Find the sum and the rate per ceni

.

per annum.

Since §50 is the interest on a sum of money which sum
= (its Present Worth + its Discount)

= (its Present Worth + §45)
and §45 is the interest on its Present Worth,

.". §5 is the interest on $45

.*. $1 is the interest on $-y
;
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.-. $50 is the interest on ^tl^Al or $450,

.*. $450 is the sum required.

Again, the interest on $45 for 2 years is $5.

.*. the interest on #45 for 1 year is $|

;

.-. the interest on |1 for 1 year is $45^2

.-. the interest on $100 for 1 year $

= $51
.'. the rate is 5| per cent.

Note I.—From the above it will be seen that the Dis-

count on any sum is the Present Worth of the interest M
of that sum for the same time and rate : thus $45 is J
the Present Worth of $50 for two years at a certain

rate per cent.

Ex. (5). If $20 be aUowed oJBf a bill of $420 due in

6 months, how much shall be allowed off the same bill

due in 12 months ?

#20 is the discount off $420 for 6 months ;

•. 120 is the interest on $400 for 6 months
;

•. $40 is the interest on $400 for 12 months ;

•. $40 is the discount off $440 for 12 months
;

'. $4*A is the discount off $1 for 12 months
;

•. $il2_^il^ is the discount off $420 for 12 months.
440

Now $ii^^^ = $38^2.
440

.*. the Discount required is $38j\.

Note II.—The student will observe that the Discount

is not proportional to either the time or the rate.

Ex. (6). If $15 be the Interest on $115 for a given

time, what should be the Discount off $115 for the

same time

:

$15 is the interest on $115 ;

.-. $15 is the discount off $130 ;

•'• ^t¥o i^ tbe discount off $1

;

.-. $llllii is the discount off $115.
130

Now ^\y^^" = 13^,^.

,*. the Discount required is $13^.
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Ex. (7). If $10 be aUowed off a biU of $110 due 8

Dion til s hence, what should be th^ bill from which the

same sum is allowed as 4 mouths discount:

SIO is the discount off SllO for 8 months
;

.*. $10 is the interest on $100 for 8 months
;

.-, $10 is the interest on $200 for 4 months
;

.*. $10 is the discount off S210 for 4 months
;

.-. the sum required is $210.

Ex. (8). Find the present worth of $842.70 for two

years at 6 per cent. Compound Interest.

The compound interest on SlOO for 2 years at 6 per cent.

is 812.36.

.-. $112.36 has for its present worth 81 )0
;

.'. $1 has for its present wor'h ^Yj^^e J

.-. $842.70 has for its present worth $^^:l|Am.
= $750.

.•. Present worth requned = $750.

Examples- (xcxix)

Find the Present Worth of

(1 1 $5520, due 4 years hence, at 5 per cent.

(2) $84.70, due 2| years hence, at 9 per cent.

(3) $615, due 1 year 4 months hence, at 7 per cent,

(4) $1120, due 16 months hence, at 5 per cent.

(5j £618. 2s. 6d., due 3| years hence, at 4 per cent.

Find the Discount on

(6) $636, due in 9 months, at 8 per cent.

(7) $1884.30, due in 3i years, at 10 per cent.

(8) $637.50, due in 5^ years, at 5 per cent.

(9) £1165. 16s. dd., due in 2^ years, at 6 per cent.

(10) £252. 19s. dd., due in 9 months, at 4^ per cent.

(11) Find the present worth of $6945,75, due 3 years
hence, reckoning compound interest at 5 per cent.

(12) Find the discount on $245.25, due 1:^ years hence, at

5:^ per cent, compound interest, payable quarterly.

(13) A tradesman accepts $19-3125 in payment of a debt
of $20m, due in 12 months, in consideration of being paid
at once. What rate of discount does he aUow ?
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(14) Find the present worth of a bill for 11127.10 drawn
Jan. 1 at 4 months, and discounted Feb. 20 at 10 per cent,

per annum.

(15) The discount on $275 for a certain time is $25 ; what
is the discount on the same sum (1) for twice that time, and
(2) for half the time ?

(16) A tradesman marks his goods with 2 price?, one for

cash and the other for credit of 6 months ; what relation

should the two x^rices bear to each other, allowing interest

at 7J per cent.? If the credit price of an article be $33.20,

what is the cash price ?

(17) If S98 be accepted in present payment of S128, ^'ue

some time hence, what should be a proper discount o.f a
bill of §128 which has only half the time to run '?

(18) A certain sum ought to have $20.80 allowed as 8
months interest on it ; but a bill for the same sum due in 8
months at the same rate, should have $20 only allowed oft

as discount in consideration of present payment. ^Yhat is

the sum and the rate per cent. ?

182. The Discount, of which we have been treating,

is called Mathematical Discount or True Discount, to

distinguish it from Practical Discount, of which there

are two kinds:

(1) The deduction made by a trader, when an account

is paid to him before the time when he proposes to

demand payment. It is then calculated as interest on
the account. Thus if a trader gives notice on his bill

that he will allow 10 per cent, discount for immediate

im^^meiit, and if the amount of the bill be 1^25. 5D, he
deducts $2.55, and the customer pays him $22.95.

(2) The deduction made by a lender of money from

the sum which he proposes to lend. Thus if a borrower

binds himself by a bill to pay $100 a year hence, and a

discounter advances money on the security of this bill,

at the rate of 5 per cent., he gives to the holder of the

bill $95, and takes the bill.

True Discount is the Interest on the Present Worth
of a debt. Practical Discount is the Interest on the

Debt itself. Hence Practical Discount is greater thao

True Discount.
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183. Tliiee days, called Days of Grace, are always
allowed, after a bill of exchauge, or a promissory note is

noiuiiialhj due before it is kyalJii due. Tims a bill

drawn on Jiily 5, for 3 months would be nominally due
on Oct. 5, but legally on Oct. 8. Calendar months are

always reckoned so that a bill of 3 mouths whether
di-awn on the 28th, 29th, or 30th of Nov. 1876, would
be due on the 3rd of March 1877. The banker or

money lender who discounts a note always charges

interest on the note from the time it is discounted till it

is legally due ; hence in computing Practical Discount
of this natiu-e interest must be calculated for 3 days
more than the time the note has to run.

Ex. (1). What would a banker gain by discounting on
Sept. 21 a bill of 8318.15, dated July 31, at 4 months at 5
per cent. ?

The bill is legally due on Dee. 3.

The number of days from Sept. 21 to Dec. 3 is 73.

The interest on $318.15 for 73 days at 6 per cent, is

$3.1815.

The Mathematical discount is $3.15.

.-. the banker's gain is $.0315.

Ex. (2). A merchant wishes to borrow^ $96.91 on a
bill made on July 5 for 3 months. What must be the
face of the bill, interest being reckoned at 8^ per cent. ?

Time between July 5 and Oct. 8 is 95 days.

Interest on $100 for 95 days at 8^ per cent, is $2|.
.*. a note for $100 would produce $97f ;

.-.a note for $-—- would produce SI
;

97^

.-. a note for ^?5:5i21^ would produce $96.91.

Now $96:?12<A?0 =^99.
97f

.*. the face of the note is $99.

Examples- (c)

(1) What is the difference between the true and the bani
discount of $950 for 3 mos. at 7 per cent. ?
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(2) A bill is drawn for 1722.70 on July 17 at 2 months,
and discounted on Aug. 11 at 7i per cent.; how much did
the holder receive '?

(3) Find the discount charged in discounting a bill for

S7850 drawn April 9 at 7 months and discounted June 19th
at 10 per cent.

(4) For what sum must a note be drawn on July 3, at 3
mouths, so that discounted immediately it may produce
$501.69, money being worth 7 per cent. ?

(5) Find the difference between the true and bank dis-

counts on ^5555 at 6 per cent, for 1 year.

EXAMINATION PAPERS.

I.

(1) Explain the difference between Simple and Compound
Interest. Find the Interest on $25000 for three years at 4
per cent, supposing Interest to make Capital at the end of

each year,

(2) The difference between the Compound and Simple
Interest of a certain sum of money for 3 years at 4 per
cent, is $3.80. Find the sum.

(3) Find at what rate Simple Interest in two years a sum
of money would amount to the same sum as at 4 per cent.

Compound Interest.

(4) Find the Compound Interest on $1000 at 3 per cent,

per annum for 2 years and 195 days.

(5) A person puts out to interest S8000 at 4 per cent. ; he
spends annually $300, and adds the remainder of his divi-

dend to his stock. What is he worth at the end of 5 years ?

II.

(1) Explain the distinction between true discount and
bank discount. Does the creditor or the debtor gain by
computing the interest intead of the discount ?

(2) Find the discount on $400, due one year hence, if

money bear interest at 5 per cent, per annum. Calculate

the interest on this discount for the same time, and show
that it is equal to the difference between the interest and the

discount of $400.

(3) If £10 be the interest on £110 for a given time, what
should be the discount of £110 for the same time ?
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(4) What must be the rate of interest in order that the

discount on S 10292 payable at the end vi 1 year 73 days
may be $372 ?

(5) A tradesman who is ready to allow 5 per cent, per

annum Compound Interest, for ready money, is asked to

give credit tor two years. If he charge $110.25 in his bill,

what ought the ready money price to have been ?

III.

(1) A speculator borrowed SoOOO, which he immediately
mvested in land. Six months afterwards he sold the land

for §7500, on a credit of 12 months, with interest. Money
being at 6 per cent., what is the speculator's profit at the

end of 12 months, at which time he pays $5000 '?

(2) A merchant bought 48 cwt. 3 qr. of sugar at $5.25 per

cwt., which he immediately sold at S7 per cwt., on a credit

of 90 days, and then had the purchaser's note for the amount
discounted in the bank, at 6 per cent. What profit did the

merchant make '?

(3) Find the present worth of $1000 due 2^ years hence
at 5 per cent, per annum ; and show that the discount of

the given sum is equal to the present worth for the same
time and at the same rate of interest ?

(4) A man having lent $10000 at 5 per cent, interest, pay-
able half-yearly, wishes to receive his interest in equal por-
tions monthly, and in advance ; how much ought he to

receive every month ?

(5) Show that the interest on £'266. 13s. 4:d. for three
months, at 4^ per cent, per annum, is equal to the discount
of i^83 for 15 mos. at 3 per cent, per annum.

IV.

(1) How much may be gained by hmng money at 5 % to
pay a debt of 86400, due in 8 months, allowing the present
worth of this debt to be reckoned by deducting 5 % per
annum discount ?

(2) The difference between the simple and compound
interests of a sum of money for 8 years at 8 per cent, ic

$985.60. What is the sum ?

(3) The interest on a certain sum of money for two yearr.
is JB71 16f. 7^(1., and the discount on the same sum, for the
same time, is ^£63 175., simple interest being reckoned in
both cases. Find the rate per cent, per annum, and the
sum.
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(4) A offers $8000 for a farm ; B offers $9500, to be paid

at the end of 4 years. "Which is now the better offer, and
by how much, allowing 5 per cent, compound interest ?

(5) A person borrows money at 6 per cent, per annum,
and pays the interest at the end of the year ; he lends it out

at 8 per cent, per annum, payable quarterly, and receives

the interest at the end of the year ; by this means he gains
$269- 18592 a year. How much did he borrow ?

XXIV. Equation of Payments-

184. When several sums of money are due from A to

B, payable at different times, it is often I'eqnired to find

the time, called the Equated Time, at which all may be

paid together, without injustice to A or B.

When gi-eat exactness is demanded, interest must be

added to the sums paid after they are due, and discount

subtracted from the sums paid before they are due.

But in practice the following rule is sufficiently accu-

rate :

Mult/ply each debt by the number of days, [or months]

after tuhich it is due : add the residts together: divide this

sum by the sum of the debts : the quotient will he the num-
ber of days [or months] in the equated time.

Take the followdng Examples

:

Ex. (1). If $300 be due from ^ to ^ at the end of

5 months, and $700 at the end of 9 months, when may
both sums be paid in a single payment without unfair-

ness to A or to B ?

Number of months in equated time
300X 5 + 700x9
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In the above example $300 is kept 2t months after

it is due, and the interest on it for that time is the same
as the interest on $840, $(300 x 2|^), for one month.

But $700 is paid 1^ months before it is due, and the

interest on it for that time is the same as the interest

on $840, $(700 x li) for one month.

Ex. (2). A is indebted to B m the following

amoimts : -§500 due in G months
; $600 due in 7

months ; and 8800 due in 10 months. Find the time

when aU these payments should be made together.

500 X 6 = 3000

600 X 7 = 4200

800 X 10 = 8000

1900 1900)15200

8
*. the equated time is 8 months.

Note.—This method is but a rough approximation,
and can only be taken as eqiitable vs'hen the various

times of pa^-ment are not widely apart. It will, in

short, be applicable only to cases which occur in the
ordinary course of trade, and is therefore all that we
require in the jDresent work.

It is also to be observed that the error involved in this

method is slightly in favour of the payer, because interest

is calculated on the payments made before they are due,

instead of discount, in the algebraical j^i'ocess, fiom
which the method is derived. See Appendix.

Examples, (ci)

What is the equated time of

(1) $250 due 4 months hence, and $350 due 10 months
hence.

Find the equated time of

(2) $300 due 3 months hence, $400 due 4 months hence,
and $500 due 6 months hence.

(3) Of a debt of $1400, $100 is due immediately, $600 at
the end of 1 month, $400 at the end of 7 months, and the
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remainder at the end of a year. At what time might the
whole debt iairly.be paid in one sum ?

(4) A grocer ought to receive from a customer $50 at the
end of 2 months, §30 at the end of 4 months, and $20 at the
end of 6^ months. ^Miat would be the proper time for re-

cei%'ing the whole sum together ?

(5) A debt is to be paid as follows : One-sixth now, and
one-sixth every 3 months until the whole is paid. When
might the whole debt be paid at once '?

(6) If $450 be due in 16 months, and $250 be due in 13^
months ; hud the sum which if paid now would be equiva-

lent to the whole debt at the equated time, interest at 4 per

cent.

(7) There is due to a merchant $800, one-sixth of which
is to be paid in 2 months, one-third in 3 months, and the

remainder in 6 months ; but the debtor agrees to pay one-
half doicn. How long may he retain the other half so that

neither party may sustain loss '?

(8) A sold goods to B at sundry times^ and on different

terms of credit as follows: Sep+. 30, 1868, $80.75, on 4
months credit; Nov. 3, 1868, §150, on 5 months credit ; Jan.

1, 1869, 130.80, on 6 months credit : March 10, 1869, S40.50,

on 5 months credit ; April 25, 1869. S60.30, on 4 months
credit ; how much will balance the account June 2, 1869 ?

(9) A owes B on the 1st of March the following sums :

^140 due on 20th of April, ^£'120 due on 14t.h of May, ^380
due on 15th of June. On what day may B pay these debts

together ?

(10) M buys goods of X, and has 6 months' credit from
the date of invoice. The goods are delivered on 6 different

days, to the following amount : ^£101. 14s. 10(/. on Aug. 8,

£144. 25. lOd. on Sept. 5, i:'303. 186\ lOcl on Sept. 18, ^757.

Ds. Sd. on Nov. 13, ^123. ll^-. 6t/. on Nov. 28, il23. lis. 6d.

on Dec. 5. On the 13th Januarj-, X, who desires to receive

all the debts in one payment, reckons that this payment
should be made in 103 days. Show that this is approximately

correct.

EQUAIIOX OF ACCOUNTS

185. Equation of Accounts (also called "Averaging

of Accounts " and "Compound Equation of Payments")
is the process of finding at what time the balance of an

account can be paid without gain or loss to either party.
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The Balance of an Account is the difference between
tlie two sides of it and is what one owes the other.

Ex.

Dr. A in Account with B. Cr.

1877.
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Hence we have the following rule :

First find the equated time for each side of the account

separately. Then imdtiply the amount due on that side

which falls due first, hy the number of days between the

dates of the equated tlni.'s, and divide th? product by the

balance of the account. The quotient will be the number

of days to he counted forward from the latest date

ichen the smaller side oj the account falls due first ; and
BACKWARD whcn the larger side falls due first.

Examples- (cii)

(1) Average the following account

:

Dr. J. Hughes in account with S. Adams. Cr.

1875.
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XXV. Averages and Percentages.

186. The average of two or more groups of numbers
is found by adding the numbers together and dividing

the sum by the number of groups.

Thus to find the average of 13, 15, 74, 23, 6, and 31,

we hnd the sum of the numbers to be 162, and as the

number of groux)s is 6, the average will be 162 - 6,

or 27.

Note.—Express any remainder, which may occur,

decimally.

Examples- (ciii)

(1) Find the average of 14, 26, 9, 18, 13, 24, 27, 89.

(2) Fiud the average of 1600, 276, 974, 0, 286, 845, 1239.

(3) Find the average population of three towns, consisting

respectively of 34729, 46238 and 87296 inhabitants.

(4) Fmd the average of 15^, 36^, 17|, 0, lOjj, 741, 28^,
and 33.

(5) Find the average of 12if , 21, 7|, -034, 3|, 0, 24^ and
12/^.

PERCENTAGES.
187. Business men regulate their affairs and calcu-

late their profits and losses with reference to 100 as a
standard, hence there are other applications of the term
Per Cent, besides those akeady given.

When we speak of an agent getting 3 per cent, as a
commission on the management of an estate, we mean
that from every $100 coDected he deducts $3 to remu-
nerate himself for the trouble of collection.

When we read that the population of a town has
increased 15 j^er cent, since the last census, we mean
that if the number of inhabitants tlien had been divided
into groups of 100, and the number of inhabitants now
into groups of 115, the number of gi'oups would be the
same in both cases.

Ex. (1). How much is 3 per cent, on §1479 '?

Since $100 yields $3,

^1 yields 8r^
ei479 yields ^i^^^ or $44-37.
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Ex. (2). The number of boys in a school increases in

a certain period from 125 to 180, what is the increase

per cent. ?

On 125 the iwcrease is 55.

On 1 the increase is ^^2^-

On 100 the increase is i^^^L^^j' or ^^ or 44 ;1253 '

.*. the mcrease is 44 per cent.

Examples- (civ)

(1) Find 5 per cent, of 82400 ; 8 per cent, of 3475 horses.

(2) How much per cent, is 25 parts out of '75 ; 178 out of
8900 ;

i out of i ?

(3) The population of London proper decreased 33-11

per cent, between 1861 and 1871 ; in 1861 it was 113,387 ;

find what it was in 1871.

(4) How much per cent, is 9d. in the pound ; 12^ cents in

the dollar
; $3 in every $20 ?

(5) Find the number of which 21 is 7 per cent.; 750 is 3J
per cent.; 215 is '005 per cent.

COMMISSION AND BROKERAGE.
188. Commission is the charge made by an agent for

buying or selling goods, and is generally a percentage

on the money e^igaged in the transaction.

Brokerage is the charge made by a broker for buying
or seUing stocks, bills of exchange, &c.

In computing Commission care must be taken to cal-

culate it on the money actually employed in the busi-

ness.

Ex. (1). M}^ agent has purchased wheat, on my
account, to the amount of $18708. What is his com-
mission at If per cent. ?

The commission on $100 is $1.75 ; \

»-i is n?i -jj^,

$18768 is $
I 8 768 X 1.75

100
= #328.44 Com. required.

Hence the following rule may be used :

Multiply the given sum by the rate per cent, and divide

the product hy 100^ and the result is the Commission or

Brokerage.
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Ex. (2). I send my agent $1827 with instructions to

deduct his commission at 1^ per cent., and invest the

balance in silk, how much did he invest ?

Since the Commission on SlOO is 81.50,

out of §101.50 he can invest $100.

$1 "
8i

ai827 "
8

1 00

1827X100
1 1.50

= $1800, sum required

If in the above question the Commission is required,

we reason as follows :

On $101.50 the Commission is $1.50.

"SI " " S ^^^^

§1827 " "
S

1 827 X 1.50
: 1-50

=$27
.*. The Commission required is $27.

Examples- (cv)

Find the Commission on

(1) S7600 at 1§ per cent. (2) $5600 at 12| per cent

Find the Brokerage on

(3) S2364 at i per cent. (4) S375 at .5 per cent.

(5) An agent collected rents to the amount of $578 and
his Brokerage amounted to $26.01 ; what was the rate?

(6) Sent $3377 to my agent to invest after deducting his
Commission at 2^ per cent ; what was his Commission ?

(7j What is the ready money payment of an account
amounting to $7680, allowing a discount of 2^ per cent. ?

(8j A receives a consignment of wheat fr-om B. He is to
sell it on a commission of 2 per cent., and invest the pro-
ceeds in silk, after deducting his commission on this new
transaction at 4 per cent. A's total commission was $600.
What sum did he invest ?

(9) What amount of money was invested, when the
broker's charges at Ih per cent amounted to $576.

(10) Gave $20050 to a broker to invest, with instruction,
after deducting his brokerage at ^ per cent., to invest the
balance in Government bonds. W^hat will be the sum in-

vested, and how much will be the brokerage ?
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INSURANCE.
189. Insurance is security guaranteed by one party,

on being paid a certain sum, to another against any loss.

The Premium is the sum paid for Insurance. It is

always a certain per cent, of the sum insured.

The Policy is the written contract of Insurance.

Note.—As the Premium is always so much per cent, of the

sum insured it is found by the same rule as Commission.

What sum should be insured at 4 per cent., on goods
worth $2940, that the owner may receive, in case of

loss, the value both of goods and premium ?

Since the premium on $100 at 4 per cent, is S4,

$96 worth of goods would be covered by $100
;

.-.$2940 " " %'^^^i^
= $3062.50, sum re-

quired.

Examples- (cvi)

(1) What will be the premium of insurance on the furnitui^

of a house valued at ^2500 at \ per cent. ?

(2) What is the premium for insuring a cargo, valued at

$21350, at 3^ per cent. ?

(3) For what sum should goods worth £4384. O5. M. be

insured at 2^ per cent, that the owner may recover, in case

of loss, the value of both goods and premium ?

(4) A person at the age of 40 insures his life in each of

two offices for $5500, the premiums being at the rate of 3|

and 3| per cent., respectively. Find his annual payment.

(5) What sum must be paid to insure a cargo worth

$26400, the premium being 1^%, policy duty^ percent., and
brokerage \ per cent. ?

(6) A trader gets 500 barrels of flour injured for 75 per

cent, of its cost at 2^ per cent., paying $80.85 premium ; at

what price per barrel did he purchase the flour ?

(7) A company took a risk at 2i per cent., and re-insured

I of it in another company at 3" per cent. The premium
received exceeded that paid by $10. What was the amount
of the risk ?

(8) A shipment of apples was insured at 2| per cent, to

cover f of its value. The premium was $71.25; what were

the apples worth ?
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TAXES.

190. A TAX is a sum of money assessed on a person

in proportion to the value of his property, amount of

income, Sec, for j)ubHc purposes.

In order to le\'y a tax persons, called assessors, are

first employed to ascertain or appraise the value of all

the property taxed. When this has been done the sum
to be levied is apportioned amongst the property own-
ers according to the value of the property of each.

Ex. A certciin town has property valued at $1,-

560,000 and levies a tax of $23400*; what should B
pay wdiose property is valued at $7500 ?

Since S1560000 pays $23400;

.-. SipaysSrfMgS^;

.-. $7500 pays S
7500x^3400

^ ^ -^ 1560000
= $112.50, tax required.

Examples, (cvii)

(1) In a school section containing property valued at
SIOOOOO a tax has to be levied to pay the teacher's salary of
$800, and #250 which had been expended in purchasing
maps, &c. Find A's tax, who owns propertj', real and per-
sonal, worth $5400.

(2) A man who owns $8500 worth of property pa3's a tax
of $144.50 ; find the rate on the dollar.

(3) If the property of Toronto be valued at $75000000.
and B, who pays tax on $80000 worth of property, pay
$1400, find the total tax levied in Toronto.

(4) In a certain section a schoolhouse is to be built at an
expense of $8400, to be defrayed by a tax upon property
valued at $700000. What is tiie rate of taxation to cover
both the cost of the schoolhouse and the collector's commis-
sion at 4 per cent.?

DUTIES OR CUSTOMS.

191. Duties or Customs are sums of money required
by government to be paid on nearly all imported goods.
The law requires that all goods entering Canada shall

be landed at certain j^laces where Custom Houses are
established. These places are caUed Ports of Entry,
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Duties are of two kinds, ad valorem and specific.

An Ad Valorem duty is a certain percentage on the

cost of the goods in the country from which they are

imported.

A Specific duty is a sum computed on the ton, yard,

gallon, &c., without regard to the value of the goods.

Note.—As ad valorem duties are percentages they are

computed in the same manner as Commission &c.

Ex. Find the specific duty on 760 lbs. of Sul-

phuric Acid at \ cent per lb.

Duty on 1 lb. is 4- cent.

" 760 lbs. is'
7|o cents =$3.80, duty required.

Examples, (cviii)

(1) What is the duty on 7635 lbs. of tea, valued at $3500
at 6 cents per lb. ?

(2) Find the ad valorem duty on an invoice of books
which cost S1760 at 5 per cent.

(3) Find the specific duty on 750 gallons of wine worth
$2150 at 60 cents per gallon.

(4) Find the duty on 8400 lbs. of sugar worth 7^ cents per

lb. ; the specific duty being \ cent per lb. and the ad valorem
duty 25 per cent.

(5) Paid $1662.50 duty on an invoice of cotton at the rate

of 17^ per cent. ; what was the value of the cotton ?

STORAGE.

192. Storage is a charge made by a person who
stores movable property or goods for another. It is

usually reckoned by the mouth of 80 days at a certain

price per bushel, cask, box, bale, &c.

The owners of the goods pay for putting the goods in

store, stowing away, and the expenses of deliver5\

When goods are received and dehvered at the pleasure

of the consignor, the dues for storage are usually deter-

mined by an average.

Ex. What is the cost of storage, at Ic. per

bushel per mouth, of wheat received and delivered as

per following;
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Account dosed October 2nd, 1877.

Account of Storage of Wheat, received and delivered
FOR Account of John Jones, Toronto.

Date.

July
1877.

2
11

16
21

10
15

''

I

20
September i 5

I 10
15

August

Bal. on hand Oct. 2.

Re- Deli-
ceived. vered.

200
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it was found to be 9196. If the increase per cent, during

the first decade was the same as during the last, what was
this per cent. ?

II.

(1) A, after paying .-r income tax of 1^ percent, on all

bis salary over $400, has ^17o9.C0 left. Find his salaiy.

(2) A town has levied a fax of S7o40, which sum includes

the amount voted for building a bridge and the collector's

fees, at 3 per cent. What was expended on the bridge ?

(3) The average of ten results was 17.5 ; that of the first

three was lG-25, and of the next four 16*5 ; the eiglith was 3

less than the ninth, and 4 less t^an the tenth. What wiis

the tenth ?

(4) The gross receipts of a railway company in a certain

year are apportioned thus : 40 pel cent., to pay the working
expenses, 54 per cent, to give the shareholders a dividend at

the rate of 3| per cent, on their shares ; and the remainder,

$42525, is reserved. What was the paid up capital of t]je

company ?

(5) A can do 5 per cent, of a piece of work in 3 days of

10 hours each ; B can do 7^ per cent, of it in 5 days of 8

hours each. If both men work together and the whole work
be worth §85 , what does each get ?

III.

(1) A cargo is valued at $7905.45 ; the premium of insur-

ance is at the rate of 5| per cent., policy duty at i per cent.,

and commission at j^ per cent ; what sum must be insured

to cover the cargo and the expenses of insurance ?

(2) Received, and delivered, on account of James Smith,

sundry bales of cotton, as follows: Received Jan. 1, 1877,

2310 bales; Jan. 16, 120 bales ; Feb. 1, 300 bales; DeUvered
Feb. 22, 1000 bales; March 1, 600 bales; April 3,400:
April 10, 312 bales. Required the number of bales remain-

ing in store May 1, and the cost of storage up to that date,

at the rate of 5 cents a bale per month.

(3) If the increase in the number of male and female

criminals is 2^ per cent., while the decrease in the number
of males alone is 7^ per cent., and the increase in the num-
ber ' females is l(f\ per cent; compare the antecedent num-
bers of male and female prisoners.

(4) A person takes a railway return-ticket for a month,

paying 25 per cent, more for it than he would have doui for

a einde.-cket. At the end of the month he obta:i!a an ex-
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tension of time for a week by paying 5 per cent, on the

monthly ticket. The whole sum paid is $10.50; find the

price of the single ticket.

(5) The paper duty was l^d. per lb., and the weight of a

certain book 1^ lbs. The paper manufacturerer realized 10

per cent, on his sale, and the publisher 20 per cent, on his

outlay. What reduction might be micde in the price of the

bo(.>k on the abolition of the paper duty, allowing to each
tradesman the same rate of profit as before ?

IV.

(1) A merchant bought 37 yards 2 qrs. of cloth at ^.87^
per vard, and 49 yards '1\ qrs. of silk, at 93| cents per yard.
For what sum must the whole be sold to make a profit of

33^- per cent. '.^

(2) A commission merchant is to sell 12000 lbs. of cotton,

and invest the proceeds in sugar, retaining 1^ on the sale,

and the same on the pm-chase. Cotton selhng at 7 cents,

and sugar at 5 cents per pound, what quantity of sugar can
the merchant buy ?

(3) In an examination of 750 candidates, '22 en the whole
do well, •34 barely pass, and the rest fail ; how many do
well, barely pass, and fail, respectively ?

(4) Sold grain on commission at 5 per cent. ; invested net
proceeds in groceries at 2 per cent, commission. My whole
commission was §70. What was the value of the grain and
groceries ?

(5) A commission merchant receives 125 bbls. of flour
from A, 150 bbls. from J5, 225 bbls. from C\ he finds on
inspection that ^.'s is 10 per cent, better than B.'s, and C.'.s

5,\ per cent, better than A.'s\ he sells the whole lot at 87
per barrel, and charges 4 per cent, commission. How much
does he remit to each ?^

V.

(1) A broker charges me 1^ per cent, commission for pur-
chasing some uncurrent bank bills at 25 per cent, discount

;

of these bills, three of 810 each, and one of 850 bee ..me
worthless ; I dispose of the remainder at par, and thus make
$520. What was the amount of bills purchased ?

(2) A wholesale merchant sent a quantity of goods into
the country to be sold by auction, on a commission of 4i per
cent. What amount of goods must be sold that his a^ent
may buy produce with the avails to the amount oi §1910,
after retaining a commission of 2 per cent.?
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(3) A factor receives $30056, and is directed to purchase
cotton at $289 per bale ; be is to receive 4 per cent commis-
sion. How many bales does he buy ?

(4) Sold goods to a certain amount on a commission of 6

per cent., and, having remitted the net proceeds to tbe

owner, received for prompt payment ^ per cent., which
amounted to $16.15. What was the amount of commission ?

(5) A man obtained an insurance for life at the age of 37,

and died when 51 years old. The poUcy required annual
payments during life, at $2.8674 per $100, and secured to

the heirs $1709.69 more than the amount of all the

premiums paid. What was the face value of the policy ?

XXVI. Profit and Loss.

193. If I sell for $105 that for which I gave $100, I

gain $5 en an outlay of $100.

If I seU for $95 that for which I gave $100, I lose

$5 on an outlay of $100.

The following Examples will show the method of

solving questions relating to Profit and Loss, the prin-

ciples laid down in Section xx being followed.

Ex. (1). I sell for $6 that for which I gave $5^

What is my gain per cent. ?

On an outlay of $5 my gain is $1

;

On an outlay of SI my gain is $^

;

On an outlay of $100 my gain is V-^ or ^0 ;

.-. I gain 20 per cent.

Ex. (2). I bought some goods for $17. How must I

sell them in order to gain 11{^ per cent. ?

That for which I gave $100 I must sell for $117^^ ;'

That for which I gave $1 I must sell for $10^7^7'

That for which I gave $17 I must sell for $ II-^^^AO^ or $20

Ex, (3). By selling goods for ^7.20 I made a profit

of 20 per cent. What did I give for them ?

That which I sold for $120 I bought for $100.

That which I sold for $1 I bought for $ i

f
»

;

Tbatwhich I sold for $7.20 I bought for $1^^||^ or $6,
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Ex. (4). If by selling coffee at U. Id. per lb. I lose

6 per cent., what must I sell it at to gain 5 per cent. ?

That, which I sell at 95d., I bought for lOOd ;

That, which I sell at Id., I bought for ^d. ;

That, which I sell at 19cZ., I bought for ii|l^d., or 20d.;

Having thus found the cost price, we proceed thus

:

To gain 5 per cent.,

that, for which I gave lOOcZ., I must sell for 105d,

that, for which I gave Id., I must sell for jggd.

;

that, for which I gave 20d., I must seU for l^^L^d., or Is. 9rf

Or thus

:

In the first case,

that which costs lOOd. sells for 95c?

;

In the second case,

that which costs lOOc?-, sells for 105c?. ;

.*. that which sells for 95c?. must bring 105c?.;

** " Ic?. must bring ^c?. ;

•• ** 19d. must bring——— c?.,

or Is. 9c?. as before

Ex. (5). A quantity of tea is sold for 83^ cents, per

pound, the gain is 10 per cent., and the total gain is

§48. What is the quantity of the tea ?

That which sells for ^110 cost $100 ;

'• $1 - Hn;

110

.*. the cost price per lb. =: jf of S0-83-|-;

.*. the gain on 1 lb. = Jj of §0.83^.

Bat^ the gain per lb. X No. of lbs. sold = total gain,

or A of $0-83f X No. of lbs. sold = §48 ;

No. of lbs. sold = S- ^^
j\ of $0-8o-i

= 6331.

633| lbs. is, therefore, quantity sold.
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194. When tea, spirits, wine and such comnioditief

are mixed it must be observed that

quantity of ingredients = quantity of mixture,

cost of ingredients = cost of mixture.

Thus, if a mixture is made of 1 gallon of ale at 8 cts.

a gallon, 3 at 15 cts., 4 at 20 cts., and 12 at 7 cts.

quantity of ingredients = (l-j- 3-}- 4+ 12) galls, or 20 galls.;

cost of mgreJients = (8+45+80+84) cts., or $2.17.

If I want to know what gain per cent I shall make
by selling this mixture at 26 cts. a gallon, I reason

thus

:

20 gall, at 26 cts. will sell for S5.20 ;

.-. that for which I gave $2.17, I sell for $5.20
;

.-. $2.17 gains, ($5.20—12.17), $3.03 ;

.-. $100 gains $l^oj<^3^, or $130.63.

.'. I gain $139.63 per cent.

195. In solving questions on Profit and Loss the

student must be very careful to notice whether the ^am
is calculated on the selling price or cost price. Thus,

it is sometimes said that a retailer's xu'ofit is 25 per

cent, meaninp: that he gave 75 cents for an article which

he sells for $1. His lu'ofit, in this case, is 33 ^ per

cent, on his outlay. Care must, therefore, be taken

to express distinctly which is meant. The profit

on a single transaction or set of transactions by no

means represents a net profit, as it is not charged with

a variety of expenses which belong to the business in

general rather than to the set of transactions in question.

Ex. If 100 articles of a given kind can be made in a

week out of $40 worth of raw materials, cost of labour

&c. being $10, fixed charges for rent &c. being $250 a

year, find (1) the cost price of each article, (2) the

invoice price in order that a profit of 30 per cent, on the

cost price may be realized, the following allowances be-

ing necessary, viz., 10 per cent, commission to agents

on money received for sales, and 12 per cent, for bad

debts, and (3) the amount of profit in a year.
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(1) The fixed char.E^es must be referred to tiie same unit

of time as the rest of the estimate, viz.: 1 week = 83^^ =
$1 2 5

Cost ot 100 articles = $50 + 8W = So-i'SOll ;

.-. cost of ] article = §0-548()77.

(2) The profit on capital may be regarded as part of the

cost of production. It would be so, in fact, if the money
were borrowed at 30 per cent, interest. 30 per cent, added

to 8-548077 gives $ ^^^ .

Again, the commission is paid on the money actually

received ; to provide for it, we must take the V of

rtl 3 X-54S0 7 7^ or S ^ Q^ ^ 30X54807 7.
""

100 9x100
Next : 12 per cent, on bad debts means that 12 do not

pay for 88 who do. To provide for it, we take '«V of the

selling price. The invoice price will, therefore, be
^100Xl0^130X-5j8077

^^. ^^ 88X9X100 '

(3) To find the profit we must take ^^ of the cost price,

and multiply by 100 X 52.

Annual profit = ^-^ox i oox 52x-548ow ^ ^^^

Examples (cix)

(1) If I buy an article for 83.20 and sell it for .$4, what is

my gain gain per cent. ?

(2) If I sell goods for $2240 and gain 12 per cent,, what
wiis the cost price ?

(3) If 375 yards of silk be sold for 81960, and 20 per cent,

profit be made, what did it cost per yard ?

(4) If, by selling wine at 17s. 5d. a gallon, I lose 5 per
cent., at what price must I sell it to gain 15 per cent. ?

(5) If, by seUing goods for 8544, I lose 16 per cent., how
much per cent, should I have lost or gained, if I had sold
tliem for 8672.

(6) The manufacturer will supply a certain article at l^d.;
if a tradesman charge 2d., what profit per cent, will' he
make ?

(7) A tradesman's prices are 20 per cent, above cost price.
If he allow a customer 10 per cent, on his bill, what profit
does he make ?

(8) A tradesman's prices are 25 per cent, above cost price.
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If he allow a customer 12 per cent, on his bill, what profit

does he make ?

(9) A man buys goods at ^23. 5s. 5d., and sells them at

^£22. 2s. Ifc/. How much does he lose per cent. ?

(10) A man buys goods at £15. 6s. dd., and sells them
again at ^gll. 15s. 9^d. How much does he lose per cent. ?

(11) A man buys goods at the rate of $96 per cwt., and
sells 2 tons 14 cwt. 3 qr. 12 lb. for $6000. How much has
he gained or lost per cent, on his outlay ?

(12) If 8 per cent, be gained by selling a piece of ground
for $4125.60, what would be gained per cent.- by selling it for

^4202 ?

(13) If 3 per cent, more be gained by selling a horse ft)r

$333 than by selling him for $324, what must his original

price have been ?

(14) A grocer mixes 12 lb. of tea at 2s. 6^rf. per lb. with 4"

lb. at 3s. 2ld. At what price must he sell the mixture so as

to gain 33^ per cent, upon his outlay ?

(15) How many pounds of tobacco at $1.05 a pound must
a tobacconist mix with 4 lb. at $1.30, that he may sell the

mixture at $1.56| per pound, and gain 33^ per cent, upon
his outlay ?

(16) A spirit merchant buys 80 gallons of whiskey at $3.60

per gallon, and 180 gallons more at $3.00 per gallon, i nl
mixes them. At what price must he seU the mixture to j aia

83 per cent, upon his outlay ?

(17) I mix 80 gallons of gin at $3.10 per gallon with 96

gallons at $3.41|, and sell the mixture so as to gain 10 per

cent. At what price per gallon do I sell it ?

(18) A grocer buys two sorts of tea at 55 cents and 61f
cents per lb. respectively. He mixes them so as to have 8

lb. of the dearer tor every 1 lb. of the cheaper sort, and sells

the mixture at 80 cents per lb. What does he gain per cent. ?

XXVII. Stocks and Shares.

196. The Government of a country, the authorities

of a city, &c., often find it necessary to borrow money
to carry on public works, &c. A loan is then con-

tracted and the borrower pledges the credit of the coun-

try, city, &c., to pay a fixed rate of interest on the sum
borrowed until the debt is paid off.

The term stock is applied to any such governmont
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loan. It also denotes the capital of a joint- stock com-
pany.

Banks, Eaihvay Comjianies, and others, have theii-

capital divided into shares of so many dollars each,

usuaUy $50 or SIOO.

The price of stock is always quoted at so many dol-

lars for §100 stock. Thus when we read that the stock

of the Toronto Bank is at 155 it means that $155 of

money will purchase slOO stock in that bank.

The price of stock is always fluctuating owing to a

change in the value of money, i. e., at times money is

scarce and consequently in large demand, and hence
the rate of interest will be high ; at other times it is

plentiful and therefore cheap. Thus if A has money
to loan and can get 8 per cent, for it he will not invest

it in the Dominion stock, which pays 6 per cent., un-

less the 1 after is so cheap that he can make 8 per cent.

i. e., unless he can buy it at 75. Hence if B wished to

sell Dominion 6 per cent, stock he would have to sell it

at a discount.

Again, if money could only be loaned at 5 per cent.,

B would be able to sell §100 of such stock for more
than $100 money, in tliis case he would sell at a Pre-

mium. Among the other eauses which determine the

value of stock, we may mention its desirability as a safe

investment, commercial and political changes at home
and abroad, etc.

197. stock is at Pae when it sells for its nominal
value, as, when $100 stock sells for $100 money.

It is at a Premium when it sells for more than its

nominal value. Thus, when $100 stock sells for $109
money it is at a Premium of 9 per cent. It is at a Dis-

count when it sells at less than its nominal value.

Thus, when $100 stock sells for $85 money, it is at a

discount of 15 per cent.

The purchase and sale of stocks are usually effected

by means of a stock-broker, who is paid a certain per-

centage on all stock that passes through his hands.
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Thus, if stock is at 92^ and the broker charge \ per

cent., the buyer will have to pay !^93, ($92i + $|) for

§100 stock, and the seller would receive $92 (5^92^ —
$i) for it.

198. Stock is often named from the interest which is

paid to the owners of the stock. Thus, the Dominion
Government stock, paying interest at the rate of 6 per

cent., is spoken of as the Dominion 6 per cents., or

Dominion 6's.

Consols are a part of the national debt of Great Brit-

ain, so called from the Consolidation of the stock of

various annuities into a joint 3 per cent, stock.

The National Debt ot Great Britain, which now
amounts to about 773 millions, has been incurred by

loans made to the State by individuals. Interest is paid

upon the main part of this debt at the rate of 3 per cent.

The names of the persons, who have a claim on the

nation for such interest, are registered in books kept by

the Bank of England on behalf of the Government.

Such persons are called FnndJtolders : the debt itself is

often called The Funds : and the interest, which is pay-

able haK-yearly, is called Dimdi'uds.

Suppose i to be a Fundholder in that particular part

of the National Debt called Tlie Three pt'r Cent. Consols,

and suppc^se the amount of the debt, which he is ack-

nowledged by the Register to hold, to be £5000, he is

then said to hold £5000 stock. A cannot demand the

payment of 5000 sovereigns, or any smaller sum, fi-om

the Government, as a redemption of the debt, but the

Government undertakes to pay him (or any one to whom
he may assign his claim) 75 sovereigns, every half-year,

that being the amount of interest on £5000 for half a

year at 3 per cent.

Now suppose A to be desirous of selling liis claim to

B. The value of the claim does not vary much from

time to time in the case before us, for England is known

to be willing and is aclaiowledged to be abk' to pay the

interest on her debt, and the security of the claim makes
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the Fundliolcler satisfied with a low rate of interest,

punctually paid and easily obtained. The value of £100
Stock in Consols is at tlie present time (July 12, 1877)

92|, that is, A can obtain £92f for each £100 Stock that

he holds, and B on the payment of 50 x i'92|, or

£4618. lo.N'. can haye the £5000 Stock, now held by A,

transferred to him.

A's name is then removed from the Register, and B's

name is inserted in it, and the process is called a Trans-

fer. A is said to sell out of the Funds and B is said

to invest in thea^.

199. United States securities are of two kinds : Notes
and Bonds.

United States G's, 5-20 are bonds bearing interest at

6 per cent, and payable in 20 years, but may be paid

in 5 years, if the Government choose. When it is

necessary to distinguish different issues of bonds l)car-

ing the same rate of interest, the year at which they

become due is mentioned ; thus U. S. G's, 5-20 of "84
;

U. S. G's, 5-20 of '85.

Notes are of two kinds.

First, those payable on demand, without interest,

known as United States Legal-tender Notes, or " Green
Backs."

Second. Treasury notes payable at a specified time,

with interest. Of this kind are notes bearing interest

at 7yV P^i' cent., and known as 7-30's. These have all

been redeemed.

200. Currency is a term used in commercial lan-

guage.

First. To denote the aggregate of Specie, Bills of

Exchange, Bank Bills, Treasury Notes, and other sub-
stitutes for mone}^ employed in bujdng, selling, and
carrying on exchange of commodities between various
countries.

Second. To denote whatever circulating medium is

used iu any country as a substitute for the governmen'
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standard. It sometimes happens that the paper cur-

rency of a country becomes depreciated in vahie, as is

the case at the j^resent time in the United States. Thus
when we read in Stock quotations of American currency

buying at 94f and selling at 95^, it is meant that a

broker would give $94 f gold for $100 of paper currency,

and that he would sell $100 of paper currency for $95^
gold. Also when we read that gold is 105 J, it is meant
that the paper currency is taken as the standard for the

time being, and $105^ of such currency would be given

for $100 gold.

201. In Canada the liabiHty on all Banks Stocks is

limited to double the amount of the subscribed capital.

On all other stocks the hability of shareholders is strict-

ly limited to the amount of the subscribed capital.

When all the Capital of a Company has been paid up,

it is often changed from Shares to Stock, because in the

case of Stock, transactions can be carried on with

reference to any portions of if, whereas in the case of

Shares, fractional parts of those Shares cannot be

translerred.

Three points must now be clearly marked :

(1) We shall know the amount of money received by
A for any given amount of stock, if we know the price of

the stock at the time of sale.

(2) We shall know how much stock can be bought by
£ for any given amount of money, if we know the price

of the stock at the time of sale.

(3) We shall know the amount of income received by
A (and subsequent^ b}' B) on any given amount of

stock, if we know the rate of interest j^ayable on the

stock ; the income depending in no way on the price of

the stock.

These three cases we now proceed to illustrate :

Ex. (1). What is the value of $2500 stock in the

Dominion 5's at 98^ ?
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The value of $100 stock is 898.25 ;

100$1 stock is e^^'^-^^

2 500 X 9 8 . 2 5

10

= $2456.25.

$2500 stock is 8 ^^^

Ex. (2). How much stock can be purchased at 92^

for $74:0 ?

For 892.50 I can purchase 8100 stock ;

-I- 01 u Q 100
.

For bl 55 5^^T '

For 8740 •'

'^H^T^' ^^' ^^^ ^^^^^•

Ex. (3). What annual income is derived fi'om invest-

ing $3920 in the 6 per cents, at 98?

Here the owner of 8100 stock has an income of $6, and to

purchase this stock he must pay $98

;

.'. 898 f];ives an income of 86

;

.-. $1 gives an income of 8-^% ;

.-. 83920 give an income of 8^-^||^, or $240.

Ex. (4). What sum must be invested in the Dominion

6's at 95 so that I may have an annual income of

81200 •?

Since $6 is got from investing $95 ;

.-. 81 is got from investing $9^5 ;

.-. 81200 is got from investing $^1-^-J^^,ot $19000.

Ex. (5). What annual income is derived from 83550
stock in the U. S. o's, 10-40 ?

Income on 8100 stock is 85.

•' 31 " 8x^0

83550 " 3^T^' °^ ^l'^'^-^^-

Tliis is merely a case of finding the Interest, where
the stock is the Principal.

Ex. (6). Bought stock in the Bank of Commerce at

120. The last dividend was at 8 per cent. ; what per

cent, did I make on the investment "?

8120 give an income of $8 ;

81 •' 8' ^

8100
1 00 X s

^ 120 '

.'. the per cent, required is 6f

.
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Ex. (7). When stock is at 84, how much stock must
be Bold to raise $462 ?

Since $84 is got from selling $100 stock

;

.-. SI " $^0 stock;

.-. $462 * $±62^0^ g^ock

;

or $550 stock.

Ex. (8). What is the price of Ontario Bank stock

when $6000 stock produces 85880 ?

Since $6000 stock is worth $5880
;

vi srg"ooo '

.-. $100
" ^^^6000^^ ^' ^®^'

.*. the stock was selling at 98.

Ex. (9). By investing in the Dominion 6's I make 6J
per cent. ; what was the selling price of this stock ?

Since $6.50 is got from investing $100 ;

.•• $6 " $i|i|^,or$92A.

.*. the selling price was 92^5.

Ex. (10). Wliich is the more advantageous stock to

invest in, 6 per cents, at 95, or 5 per cents, at 87^, and
how much per cent, is it better ?

Income for $95 in the 6 per cents, is $6

;

.*. Income for $1 in the 6 per cents, is $^.
Income for $1 in the 5 per cents is $87t» or ^ttu'

We have now to compare the fractions -^ and tt^-
Reduced to a common denominator these become ^^^

and^^V
.-. Income for $1 in the 6 per cents is (-j5Tlf~T3T3") ^^ *

$1 better than in the 5 per cents.

.*. Income for $100 in the 6 per cents, is 100x(^^:^V—
wcrs) ^^ ^ ^-^ better than in the 5 per cents.

Now 100x(^YT%—i-ij\) = -91...per cent, requir. d.

Ex. (11). A person transfers ^^5000 stock from a 8

per cent, stock at 72, and invests the proceeds in a 4

per cent, stock at 90. Find the difference in his in-

come.
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First, he sells £5000 stock at 72, and gets £(72x50) or

£3600.

Then he invests £3600 in the 4 per cent., stock at 90, and

buys ^36j)oxioo
g^Qgij.^ oj. ^4000 stock.

•^ 9

Now his first income on the £5000 stock was £^^^^3^

or £150.

And his second income on the £4000 stock is £±^-^^'^

,

or £160
;

.'. he increases his income by £10.

Ex. (12). A person invests £1075. 10s. in Consols

when they are at 89-J, and sells out when they are at

93| ; what is his gain, brokerage at ^ per cent, on each

transaction.

Here an annuity which costs £(89^+^) is sold for

£(93| — ^)

;

.. on £89| the gain is £3|

;

3|
.-. on £1 the gain is £gp, or £-^ ;

.-. on £1075 105. the gain is £1075. 5 x ^^, or £43. 10s.

Ex. (13). A person invested in Bank stock at 89|
and sold out at 103^, and cleared ^397.50 ; how much
did he invest, brokerage being \ per cent, on each tran-

saction ?

Here what cost $90 is sold for $108:^ ;

.*. he gained $13.25 by investing $90 ;

.*. he gained $1 by investing ^Yfi's '

.-. he gained $397.50 by investmg $iil:|^^, or $2700.

Ex. (14). A person having to pay $8606323- two years
hence, invested a certain sum in the Toronto 6 per cent,

city bonds to accumulate interest until the debt be paid,
and also an equal sum next year ; supposing the invest-

ments to be made when the stock was at 99, and the
first year's interest also invested in stock, and the price
to remain the same, what must be the sum invested on
each occasion that there may be just sufficient to pay
the debt at the proper time ?
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Every $99 invested will give $6 interest

;

.'. every $1 invested will give $-^6^ interest

;

.'. $ sum invested will give $ sum X
Now $ sum X j/v

invested will give $ sum X ^^ X ^^^

interest.

Hence at the end of the second year there were on haud
the two sums invested.

Two years' interest on the first investment = 2 X sum X
6

One year's interest on the second investment = sum X
61

1 I the interest on the first year's interest = sum X -^r^

^ ¥%•
Or 2 sums + 8 X sum X ^^ + sum x -^ X /^ to meet

$8606^\

;

••• (2 +if + ^t) ^^^ = ^3606^^

;

8606A
.-. sum= $-n^^=$1650

Examples, (ex)

Find the value of

(1) $7645 stock in the 6 per cents, at 95.

(2) $9800 stock in the 5 per cents, at 80.

(8) $7650 stock in the 7 per cents, at 118|.

(4) ^8850 stock in the 8 per cents, at 92.

(5) ^572. 108. stock in the 8 per cents, at 91i

How much stock will

(6) $8400 buy in the 4 per cents, at 75 ?

(7) $3757.50 buy in the 8 per cents, at 125^ ?

(8) $994.50 buy in the 7 per cents, at 117 ?

(9) ^2199 buy in the 3 per cents, at 91§ ?

(10) ^5527. 10s. buy in the 3 per cents, at 92^ ?

What income is got from investing

(11) $934.25 in the 6 per cents, at 101 ?

(12) $4147 in 4 per cent, stock at 72^ ?

(18) $6720 in 5^ per cent, stock at 96 ?

(14) $8725 in 8 per cent, stock at 74^ ?

(15) ^8476. lOi*. in 3 per cent, stock at 92J ?
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Wliat amount of stock must be sold

(IG) la the 8 per cents, at 125 to produce S750 ?

(17) In the Dominion 5's at 92i to produce S62y ?

(18) In the 6 per cents, at 101 to produce 89G4.50

(19) In the 7| per cents, at 128 to produce $4090?

What per cent, is made by investing in the

(20) 8 per cents, at 120?

(21) 5 per cents, at 95 ?

(22) 6 per cents, at 104 ?

(23) 3i per cents, at 75 ?

When Greenbacks ave at

(24) 90, what is the price of fjold ?

(25) 92^, what is the price of gold ?

(26) 84, what is the price of gold ?

When gold is at a premium of

(27) 10 per cent., what are " Greenbacks" quoted at ?

(28) 25 per cent., what are "Greenbacks " quoted at?

(29) 14 per cent., what is 85700 of American Currency
worth ?

What sum must be invested in the

(30) 8 per cents., at 120 so as to produce an income of

^640.

(31) 5 per cents., at 90 so as to produce an income of

$3750 ?

(32) 4.^ |per ORutf?., at 67 so as to produce an income of

$2790.

What is the selling price of stock when
(63) §550 stock in the 6 per cents, produce $558.25 ?

(34) §7840 stock in the 4 per cents, produce S6664?

y (35) ;£'840 stock in the 3 per cents, produce £773. 17s. ?

(36) What must I pay for U. S. 10-1 0's ( Interest at 6 %)
that my investment may yield 6 per cent ?

(37) Which is the better investment, the buymgof9 per
cent, stocks at 25 per cent, advance, or 6 per cent, stocks at

25 per cent, discount, and how much per cent, better ?

(38) The difference between the incomes derived from in-
vesting a certain sum in 6 per ce nt. stock at 126, and in 9
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per cent, stock at 210, is ^22. 10s. What is the amount in-

vested ?

(o9) I sell out of the 3 per cents, at 96, and invest the

proceeds in iiailway 6 per cent, stock at par ; find by how
much per cent, my income is increased.

A (40) If a d^ per cent, stock be at 91, how much must I

invest in it, so as to have a yearly income of £932, after pay-
ing Id in the pound income-tax ?

(41) By selling out £4500 in the India 5 per cent, stock at

112^, and investing the proceeds in Egyptian 7 per cent.

stock, a person finds his income increased by £168. 15s.

What is the price of the latter stock ?

(42) Find the alteration in income occasioned by shifting

£3200 stock from the 3 per cents, at 86f , to 4 per cent, stock

at 114| : the brokerage being ^ per cent.

(43) A owns a farm which rents for $411.45 per annum.
If he sell the farm for $8229, and invest the proceeds in U.
kS. 6's, 5-20's of 84, at 105, paying | per cent, brokerage, will

his yearly income be increased or diminished, and how
much ?

\y^ (44) Through a broker I invested a certain sum of money
in U.S. 6's, 5-20 at lOTi, and twice as much in U.S. 5's

10-40 at 98|, brokerage in each case ^ per cent. My in-

come from both investments was $1074. How much did I

invest in each kind of stock ? . -,

(46) A purchased goods for which he was to pay $7000 in

currency, or $5500 in gold. Will he gain or lose by accept-

ing the latter proposal, gold being at 125, and how much ?

(46) I invest in the 3 per cents, at 92. They fall to 85,

and I sell out and obtain a safe investment paying 5 per

cent., but not subject to fluctuation of value. How long

must I hold it before I shall mgjjo a profit by the change,

in case 3 per cents rose to their fortner vaiue ?

(47) I own $4000 Montreal Bank stock paying an annual

dividend of 14 per cent. I sell at 180 and invest in Toronto

Gas Company stock at 125 and receive an annual dividend

of 9 per cent. ^\^at change is made in my income, broker-

age being | % and I % on the respective transactions ?

(48) A person bought stock at 95^, and after receiving the

half yearly dividend at the rate of 7 per cent, per annum,
sold out at 92| and made a profit of $37.50. How much
stock did he buy ?

(49) Whether is it better to invest in the 6 per cents at

98^, or in the 5 per cents at 85, brokerage being | per cent.?
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(50) What sum mu-t a man invest in tlie Dominion 6's at

101 in order to have a clear income of $1775.50, after pay-
ing an income tax of If cents on the dollar on all over

8400?

(51) A gentleman has been receiving 12 per cent, on his

capital in Canada. He goes to England to reside, and in-

vests it in the 3 per cents, at 94f , and his income in England
is £2400. What was his income in Canada, £> being equal
to §4.861 ?

(52) By selling out ^64500 in the I'ndia Five per Cent.
Stock at 112f , and investing the proceeds in Egyptian Seven
per Cent. Stock, A finds his income increased by ^168. 15s.

What was the price of the latter stock, brokerage on each
transaction being \ per cent. ?

(53) The 6 per cents, are at 9H and the 7 per cents, at

102. A person has a sum of money to invest which will give
him $4500 more of the former stock than of the latter. Find
the difference of income he could obtain by investing in the
two stocks.

(54) One company guarantees to pay 5 per cent, on shares
of $100 each ; another guarantees at the rate of 4f per cent,

on shares of SoO each ; the price of the former is 124^, and
of the latter §34 each ; compare the rates of interest which
the shares return to the purchasers.

(55) 'Rie present income of a railway company would
justjfy a divwiend of 3| per cent., if there were no preference
shares ; but as S1200000 of the stock consists of such shares,
which are guaranteed 5 per cent, per annum, the ordinaiy
shareholders receive only 3 per cent. What is the whole
amount erf stock ?

(56) Received from my coiTespondent in New York
86150 U.S. currency, with instructions to deduct my com-
mission at 2^ per cent., and invest the remainder in Cana-
dian Tweeds worth $1.03^ per yard. How many yards
should I send him, gold being quoted at 115 ?

Examination Papers.

I.

(1) In a sale of goods for $728 there is a loss of 9 per
cent.

; for what must 3 times the quantity be sold in order
to gain 7 per cent. ?

(2) If 20 per cent, be gained by selling aji article for $2.10;
what is the gain or loss per cent, when it is sold for §1.60 ?
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(3) A grocer had 150 lbs. of tea, of which he sold 50 lbs.

at $1.80 per pound, and found he was g&iwag only 7^ per

cent., but he wished to gain 10 pei- cent, on the whole. At
what rate must the remaining 100 lbs. be sold that he may
attain his wishes ?

(4) A tradesman adds 35 per cent, to the cost price of his

goods, and gives his customers a reduction of 10 per cent, on
their bills ; what profit does he make ?

(5) A bill of ^2520 due a year hence can be taken up now
at 5 per cent, discount. Supposing a tradesman can employ
his capital so as to obtain interest at the end of every quarter

at the rate of 4^ per cent, per annum, had he better so

employ it or take up the bill ; and what will be the difiference

to him?

II.

(1) A tradesman marks his goods with two prices, one
for ready money, and the other for one year's credit, allow-

ing discount at 5 per cent. If the credit price be marked
$2.45, what ought the cash price to be ?

(2) If goods be sold on condition to allow 10 per cent.

discount, if payment be made at the end of six months,
what discount ought to be allowed if payment be actually

made (1) three months before, and (2) three months after the

stated time, if money bear interest at 5 per cent, per annum ?

(3) A person purchases goods at 11.20 per pound Troy
weight and sells them again by Avoirdupois weight ; at

what rate per ounce must he sell so as exactly to re'lmburse

his outlay ?

(4) What is meant when it is said that Consols are at

8Si ? What are they at when £3000 is paid for £'10000

Consols?

(5) A person sells $1200 stock in tlie 8 per cents, at 86, in

order to invest in bank stock paying 8 per cent.; what pHce
must he pay for it to be neither a gainer nor loser ?

III.

(1) I send $3000 to my agent in Montreal to invest in tea

at 73c per lb. He deducts hie conMniRsion of 2 per cent,

and purchases the tea. How many pounds do I receive and
at what must I sell par lb. so as to make a profit of ^6^ ^^(U
after paying freightage $30 and insurance at the rate of | /
per cent.?

(2) Bought land at $50 an acre ; how maoh must I ask

an acre that I may take off 25 per cent, from my asking
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price, and still make 20 per cent, profit on the purchase
money ?

(3) A buys silks at 8"2.25 per yard on a credit of 6 mouths.
iJ buys the same qualit}^ of silks for 82.15 per yard, cash.

Which makes the best purchase, money being worth 10 per
cent., and what must the goods be marked at to insure a

gain of 25 per cent.? Or, if the silks be sold at S3 per yard,
what profit per cent, does each make ?

(4) A person buys an article and sells it so as to gain 5
per cent. If he had bought it at 5 per cent, less, and sold

it for 5 cents less, he would have gained 10 per cent. Find
the cost price.

(5) A person buys 6 per cent, city of Toronto bonds, the
interest on which is paid yearly, and which are to be paid
off at par, 3 years after the time of purchase ; if money be
worth 5 per cent., what price should he give for the bonds '?

lY.

(1) Bought cloth at §3 in gold, and sold at S4 in currency.
Did I gain or lose by the transaction, and how much per
cent, in currency, gold being at 118?

(2) A merchant sold 24 cheese at $30 each. On one half
he gained 30 per cent., and on the remainder he lost 30 per
cent. ; did he gain or lose on the whole, and how much ?

(3) A man wishing to sell his farm asked 36 per cent, more
than it cost him, but he finally sold it for 20 per cent, less

than his asking price. He gained $528 by the transaction.

How much did the farm cost, what was his asking price,

auil for how much did he sell it ?

(4) A person having to pay ^1085 at the end of 2 years
invested a certain sum in 3 per cent, stock, allowing the
dividends to accumulate until the payment of the debt, and
also an equal sum next year, and also the previous year's
interest. If the investment is made and the debt paid when
stock was at 73, what must be the sum invested on each
occasion that there may be just sutficieut to pay the debt at

the proper time ?

(.5) A merchant's stock-in-trade is valued on Jan. 1, 1875,
at 640000, he has $1750 in cash and owes 89350 ; during the
year his personal expenses, 81500 are paid out of the pro-
ceeds of the business, and on Jan. 1, 1876, his stock is valued
at $30750, he has $2850 in cash and owes S7550. What is

the whole profit of the year's transactions after deducting 5
per cent, interest on the capital with which he began the
year?
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V.

(1) I received an 8 per ceut. dividend on railway stock,

and invested the money in the same stock at 80. My stock

having increased to $13750, what was the amount of my
dividend ?

(2) How many shares of $50 each must be bought at 25

per cent, discount, brokerage If per cent., and sold at 16

per cent, discount, brokerage 1;^ per cent., to gain $121.66|?

(3) What sum must be invested in United States 10-40'8

bearing interest at 5 per cent.^ payable in gol^ purchased at

par, toproducea semi-annualincome of $400 U- S. currency,

when gold is quoted at 175 per cent. ?

(4) The charter of a new railroad company limits the

stock to S1500000, of which 3 instalments of $10 per cent.,

20 per cent., and 40 per cent, respectively having been paid

in ; the cost of construction has reached $850000, and the

estimated cost of completion is $850000. If the company
call in the final instalment of its stock, and assess the stock-

holders for the remaining outlay, what will be the rate per

cent. ?

(5) A person invests $16380 in the 3 per cents, at 91 ; he

sells out S 12000 stock when they have risen to 93^, and the

remainder when they have fallen to 85. How much does

he gain or lose by the transaction. If he invests the pro-

duce in 4^ per cent, stock at 102, what is the difference in

his income ?

XXVIII. Division into Proportional Parts.

202. Suppose 3 persons, A, B, and C, to be in part-

nership, and an arrangement made that the profits of

the business, in which they are engaged, are to be di-

vided into 6 equal parts, of which A is to take 3 parts,

B 2 parts, and C 1 part. The shares of A, B, and C
ai-e then said to be in the proportion of 8, 2, and 1.

Ex. (1). Divide S1275 among 3 persons, whose

shaies are to be in the proportion of 3, 5, and 7.

This may be regarded as a case in which one holds 3

shares,- one 5, and one 7, and they hold 15 shares in all.

Hence, if we divide #1275 by 15, and we get the amount
of one share, that is, amount of one share = $-^p- = ^86.

Then one of the persons receives 3 X $85, or $255
;

the second receives 5 X $35, or $425

;

the third receives 7 X $35, or $595.



DIVISION INTO PROPORTIONAL PARTS. 219

Ex. (2). Divide $837 among three partners^ whose
shares are to be in the proportion of ^, ^, and I.

The common denominator of ^, ^, and ^ is 30

;

.'. the shares are to be in the proportion of J§, ^g. and /^ ;

that is the proportion of 15, 10, and 6 ;

Now 15 + 10 4- 6= 31.

.*. amount of one share out of 31 shares = $V/ == ^'^7.

Then one ot the partners receives 15 x $27, or $405 ;

the second receives 10 X |27, or ^270

;

the third receives 6 x $27, or ^162.

Ex. (8). A rate of $4212 is to be paid by three town-
ships, and the j^ropert}" on which it is levied is $24700
in the first, $37250 in the second, and $43350 in the

third. What sum is paid by each ?

Amount of property on which the rate is levied is $105300.

Then $105300 has to pay a rate of $4212.

.-. $1 has to pay a rate SiSf^g^

.-. $24700 has to pay a rate $2^700x4212
^^ ^gg^ ' 1 05300 '

$37250 has to pay a rate $ ^J^^^.'^ * ^ L- , or $1490;^ 105300 '

$43350 has to pay a rate $ ^3350x42i2 ^^ ^^^3^' -^ 105300
Ex. (4). Divide $1000 among A, B, and C, so that A

may have half as much again as B, and B a third as
much again as C.

Representing O's part by 1,

B's part will be 1|,

and J.'s part will be 1^ -f- | of 1^^ 1= 2
;

and, therefore, tlie parts are to be as the numbers 2, 1^, 1,
.'. All the shares = 2 + 1^ + 1 = 4| times (7's share.

4i times O's = $1000,

C's = ?1^ = $230-769,

B's = I of C's r^ $307-692,
A'b = 2 times C"s = $461-538.

Ex. (5). Divide the number 237 into three parts suoh
that three times the first may be equal to 5 times the
second and to 8 times the third.

Take the first pait as the u/iit ; then by the question
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the second part will be | of the first, and the thirA will

be f of the first.

Sum of the parts = 1 + | -f- f =r -7_§ times the firyt.

Hence ^§ times the 1st = 237,

the 1st ^ 237 ^ ff = 120,

the 2nd = | of 1st = | of 120 = 72.

the 3rd ^ | of 1st = | of 120 =- 45.

Ex. (6). Divide $3400 among A, B, and C, so that

A may have $800 more than f of B's share, and B $000
less than | of C's share.

Representing C's share by 1, then
B's share = f of O's share - S600
A 's share = | of B's share + S800

= I (I of C's - ^GOO) + $800
= i of Cs + S400

Sum of all the shajres = C's -f f C's - $600 -|- i C's + $400
= f C's - $200.

.-. f Cs - $200 = ^3400
^Cs = $3400 + $200

= $3000
Cs = $1600.
B's == i of $1600 - $600
= $600

A's = ^ of $1600 + $400
= $"1200.

Examples, (cxi)

(1) Divide $60 into two parts proportional to 11 and 0.

(2) Divide $2500 into parts proportional to 2, 3, 7, 8.

(3) Divide $8470 into parts proportional to h, i-, i and ^.

(4) Gunpowder is made of saltpetre, sulphur, and charcoal,

in parts proportional to 75, 10 and 15 ; how many pounds ot

each are contained in 12 cwt. of gunpowder ?

(5) The sides of a triangle are as 3, 4, 5, and the sum oftlio

lengths of ths sides is 480 j-nrds : find the sides.

(6) Divide $640 among A, B and C, so that A may have
three times as much as B, and C as much as A and B to-

gether.

(7) Divide 100 apples ainong three boys, so that the first

may receive 7 as often as the second receives 8, and the third

may receive 5 as often as the second receives 4.

(8) A bankrupt owes i:272. U\-. to J, ^354. bs. to B, and

i'490. ll)^-. to (': his assets are £418. 19s. ^d. What will

each of the creditors receive '?
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(9) A force of police 1921 strong is lo be ilislributed among
4 towns in proportion to the number of inhabitants in each

;

the population being 4150, 12450, 24900, and 29050, respec-
tively. Determine the number of men sent to each.

(10) Divide £29 into an equal number of hall-sovereigns,
crowns, half-crowns, shillings, sixpences, and fourpences.

(11) A piece of land of 200 acres is to be divided among
four persons, in proportion to their rentals from surrounding
property : supposing these rents to be i'500, £350, i'800, and
£90, how many acres must be allotted to eacli ?

(12) Divide £2. W5 among A, B, and 0, so that for ^ JT/
each threepenny piece received by Jl, B may receive a four-

penny piece, and that there are as may shillings in the sum
received bv C as there are sixpences in the sum received
by B.

(13) Divide $10.40 among 5 men, 7 women, and 14 boys,
so that each woman may have ? of each man's share, and
each boy I of each woman's share.

(14) A number of men, women, and children, are in the
proportions 2, 3, 5 ; divide $517.65 among them, so that the
shares of a man, a woman, and a child may be proportional
to 3, 2, 1, there being 9 women.

(15) A man left his property to be divided among his 3 ^ .»

sons in proportion to their ages which are ^i*r 18, and 12 *^^
years. The share of the youngest is $1440. What was the
value ol the property '?

(16) Divide $5000 among A, B, and C, so that A may get

$300 less than | of C's share, and C, 8800 more than | of B's
share. What are the shares ol each ?

(17) Divide 15000 among A, B, C, and D, so that A may
get I of B's share and $250 ; B, #200 more than f of C's

share, C, $100 less than ^% of D's share. What are the
shares of each ?

(18) The sum of three fractions is 1|1 ; and 22 times the

first, 23 times the second, and 24 times the third give equal
products. Find the fraction.

(19) Divide the simple interest on i^ll71 for 13 years at 6
per cent, in parts which shall have the same relation as ^, I,
9 5 8

TTF» T1J» To'

(20) Of the boys in a school one-third are over 15 years of
age, one-third between 10 and 15. A legacy of $400 can be
exactly divided amongst* them by giving $h to each boy over
15, $1 to each between 10 and 15, and $^ to each of the rest.

How many boys are there in the school.
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PARTNERSHIP.

203. When persons unite to carry on any particular

branch of business the connection so formed is called a

PARTNERSHIP. The mcthod of working questions in

partnership is the same as that explained in the preced-

ing article.

Ex. (1). A, B, and G entered into partnership to

carry on a mercantile business for two years. A puts

in $9000, B $6000, and C $3000. They gained $4500.

What is each one's share of the gain ?

The v/hole capital invested is $18000.

Then $18000 gain $4500.

.-. $1 gains $y*s^o^ or $i.

$9000 gains $^-^ = $2250.

$6000 gains $^^ = $1500.

$3000 gains $^^ = $750.

Hence A's share of the gain is $2250 ; 5's, $1500 : and
C'5, 1750.

Ex. (2). A, B, and C entered into partnership for

trading. A put in $600 for 4 months ; B $400 for 5

months, and C $200 for 6 months. They gained $980 ;

what was each man's share of the gain ?

$600 for 4 months = $2400 for 1 month.

0400 " 5 " = 12000 "

$200 " 6 " =$1200 "

The whole capital is equivalent to $6600 for 1 month.

Then $5600 gain- $980;

.-. $1 gains $/A'V= 4V-

#2400 gains %^AMp. = $420.
40

$2000 gains $2.o_ooi<_7 ^ ^350.

$1200 gains $iAo oiLi ^ |210.

.-. A's share is $420, B's $350, and O's $210.

Examples (cxii)

(1) Two men jointly purchased a house for $2592, the

first contributing $864 towards the purchase and the second
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$1728. They afterwards rented the house for 8132.75 annu-
ally. What share of the rent ought each to have ?

(2) A, B, and C jointly rented a pasture for 8 months,
agreeing to pay §22.50 for the use of the same. A put in

6 horses, B put in 18 cows, and C 90 sheep. Considering

each horse as equivalent to two cows, and each cow as equal

to 3 sheep, what part of the rent ought each to pay ?

(3) A, B, and Centered into partnership for speculating

in cotton, their joint capital being $25780, of which A fur-

nished I, B contributed f of the remainder, and Cthe bal-

ance. Their clear profit was 20 per cent, of the original in-

vestment. How should it be divided ?

(4) A starts a business with a capital of $2400 on the 19th

of March, and on the 17th of July admits a partner B with a

capital of §1800. The profits amount to S943 by the 31st of

December. What is each person's share ?

(5) D and E enter into partnership ; D puts in $40 for

3 months, and E Slo for 4 months. They gain $70. What
is each man's share in the gain ?

(6) A, B, C are partners ; A pute in $500 for 7 months,
B $600 for 8 months, and C $900 for 9 months. The profit

is $410. What is the share of each?

(7) Three graziers hire a pasture for their common use,

for which they pay §106. One puts in 10 oxen for 3 months,
another 12 oxen for 4 months, and the third 14 oxen for 2
months. How much of the rent should each pay ?

(8j Two men complete in a fortnight a piece of work for

which they are paid $29.55. One of them works alternately

9 hours and 8 hours a day. The other works 9^ hours for

5 days in the week, and does nothing on the remaining day.
What part of the sum should each receive ?

(9) A and B begin to trade in partnership. A puts in

S400 at first, and $500 at the end of two months. B puts in

$300 at first, and 8600 at the end of three months. The
profit at the end of the year is $470. How should this be
di\-ided ?

(10) Johnston and Wilson formed a copartnership in
business for 2 years. Johnston at first contributed $3000 to

joint capital, and at the end of 12 months put in $1500 more.
Wilson at first put in $3500, but at the end of 15 months
from the beginning withdrew $1000. At the end of the first

year they admitted Miller into the firm, he contributing
82250. Their joint profits were $1248. How ought this t'

be apportioned ?
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(11) A and B rent a field for $88.20. A puts in 10 horses
for 1^ months, 30 oxen for 2 months, and 100 sheep for 3|
months ; B, 40 horses for 2i months, 50 oxen for 1^ mouths
and 115 seeep for 3 months. If the food consumed in the

same time by a horse, an ox and a sheep, be as the numbers
3, 2, 1, what proportion of the rent must each pay ?

(12) A person in his will directed that ^ his property

should be given to ^, ^ to B, | to C, and | to Z> ; shew that

this disposition cannot be fulfilled. If his property amount
to $1886.50, dispose of it so that their shares may have to

one another the relation he intended.

(13) A, B, and C had each a cask of rum containing re-

spectively 36, 54, and 78 gallons. They blendod their rum
and then refilled their casks from the mixture; how much of

the rums of A and B are contained in Cs cask ?

(14) A rents a house for $187.20, at the end of 4 months
he takes in 5 as a co-tenant, and they admit C in like man-
ner for the last 2^ months ; what portion of the rent must
each of them pay ?

PARTNERSHIP SETTLEMENTS.

204. When a partnership is dissolved, either by mu-
tual cousent or by limitation of contract, the adjustment

of the proceeds between the members is called a Partner-

ship Settlement. If the Eesources are found to exceed

the Liabilities, the difference is termed Net Capital
;

if the Liabilities exceed the Resources, the difference is

Net Insolvency. The investment of the partners is the

Net Cai3ital at commencement. If the net capital at

closing exceeds the net capital at commencement,
the difference is the Net Gain ; if the opposite, Net
Loss. This net gain, or net loss, is then shared

between the partners in accordance with the original

agreement between them. This division is frequently

not made in exact proportion to the amount invested

;

sometimes the skill of one partner is considered equal

to the capital of another ; sometimes a staled salary is

allowed each partner according to his ability or reputa-

tion; and sometimes, where unequal amounts are in-

vested, interest is allowed each partner on liis invest-

ment ; but whatever allowance is made such allowance

vvust be classed as a liablUty ami go to reduce the gairi.
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Ex. (1). A and B are partners. The following is a state-

ment of their property and debts : they have cash, S3240 ;

merchandise, $2575 ; Bills Receivable, $860; J. Brown owes

on account, $375. They owe on Bills Payable, $1250 ; and

J. Jones on account, $370. A invested at commencing,

$2500, and drew out, during business, $560. B invested

$2500, and drew out, during business, 8280. They agi'eed to

share equally in gains and losses. What was the net gain ?

and what was the net capital of each at closing ?

BESOUBCES and LIABELITTES.
j

OWNEBSHTP,

Db. Cb.
I

DB.
$560 A withdrew. $2500
280 B " 2500

840 Total investment 5000
" withdrawn 840

Fi. ja's net investment 4160

fS240 $1250
2575 370
860
375 1620

7050 Eesonrces at Closing.
1620 Liabilities

5430 Present Worth of Firm.
4160 Credit excess of Ownership.

1270 Net Gain.

635 ^'s share of net gain.
635 B'B

Hence A's present net capital = $2500 - $560 + $635 ^
5$2575, and .B's present net capital = $2500 - $280 + S635
= 02855.

Examples- (cxiii)

(1) A and B having conducted business 1 year as partners,

close with the following resources and liabiUties : Thev have
cash, $3456 ; Mdse., 82120 ; Bills Receivable, 81874 ; E.
Corby owes 8630. They owe on Bills Payable, 83250 ; W.
Smith on account, $346. A invested $1500 and withdrew
$175. B invested $1500 and drew out 8315. What s the
net gain, and net capital of each at closing ?

(2) A and B close business as follows : They have cash,

$1424; Mdse., $1562; Fixtures, $383; Mortgages Receiv-
able, $3485; Bills Receivable, $826. They owe on Bills

Payable, $2450 ; on accounts, $1240. A invested $6000, and
a debt for $1000 was assumed by the firm, and paid dm'ing
business. He drew out $685 ; and is allowed interest on
capital invested, $420. B invested $4000, and drew out
$1860, and is allowed interest on capital, $2S0. A is to

share f and B ^ of gains and losses. What is the net loss ?

What is the net capital of each ?

(3) A and B close business, and wish to know the finan-
cial standing of each. They have cash, $2263, and Eeal
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Estate worth $5000. They owe on Mortgajjes, $3846 : on
Notes, $4462 ; on Personal Accounts, $675. A invested
$6000 and drew out $2860. B invested $4000, drew out,

$5560, and is allowed for extra services ^250. A shares i

and B | of the gains and losses. What is the net loss.

What if the financial standing of each ?

XXIX. Alligation.

205. AlKgation is the process by which we find the

mean or average price of a compound when we mix or

unite two or more articles of difierent values.

Ex. (1). A merchant has brown sugar worth 8 cents

per pound, New Orleans worth 9 cents, and refined

sugar worth 14 cents ; how many pounds of each kind

must he use in order to form a mixture worth 12 cents

per pound ?

By selling the mixture at 12 cents per pound, we see that

8 cents (brown) gains 4 cents on 1 lb. ;
.*. 1 cent, is gained

on i lb.

9 cents (New Orleans) gains 3 cents on 1 lb. ; .'.1 cent is

gained on |^ lb.

14 cent« (refined) loses 2 cents on 1 lb. ; .'.1 cent, is lost

on i lb.

Now with every cent, gain he must combine a cent, lossj

hence he must have

^Ib. at 8cto.\ (3 lbs. at Bets.

I lb. " 14 cts. I _ J
6 Iba. '^ 14 cts.

i lb. " 9 cts.
I

"
1 4 lbs. " 9 cts.

ilb. *' 14 cts. j (6 lbs. ^' 14 cts.

He must, therefore, have 3 lbs. brown sugar, 4 ifts. New
Orleans, and 12 lbs. refined.

We may show that these quantities will make the mittn-*

required, as follows :

3 lbs. at 8 cts. per lb,, = 24 cts.

4 lbs. " 9 cts. '* = 36 cts.

12 lbs. " 14 cts. " ==- 168 eta.

19 cts. = whole mixture. 228 els. = value of mixture.

Hence if 19 lbs. be worth 928 cts.,

1 lb. is worth 2^g« =--= 12 ota.

Or we may reason thus : The I ct. famM oc\ the \ lb. of

Drown exactly balances the 1 ot. lost on the \ lb. of the
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fefined. Hence he must take ^ lb. of the brown and I lb. of

tbo refined, or 2 lbs. of the one and 4 lbs. of the other.

Similarly, for every 2 lbs. of New Orleans, there must be
3 lbs. of refined. As 4 lbs. of refined were requu'ed to bal-

ance the brown, and 3 lbs. of the refined to balance the New
Orleans, there must be 7 lbs. of the refined in the compound.
Therefore the respective quantities are 2 lbs. brown, 2 lbs.

New Orleans, and 7 lbs. refined.

From the above, we see that in examples of this kind a
variety of answers may frequently be obtained, and all of
them may be correct. To ascertain their correctness we
resort to the method of proof given in this example.

206. From the above analysis we derive an easy
practical method of solving such questions.

Ex. (2). How much sugar at 10, 13, 15, 17, and 18
cents per pound must be taken to make a mixture
worth 16 cents ?

We proceed as follows :

Differences. 16
j

"Write down the prices in a
—

j

vertical column, and place the
6 10 I

1 differences between these pnces
3 13 1 and the mean in a second verti-

1
j

15 1 cal column to the left. Now
...

I

take 1 @ 10, 1@13, and l@lo,
1

i
17 2, 4, 6, 8 (the lowest that can be taken)

;

2 ; 18 4, 3, 2, 1 this would represent a loss of 10
as compared with the mean ; and this loss must be balanced
by taking the necessaiy multiples of the differences 1 and 2,

which represent gain as compared with the mean.

It is seen that tliis loss of 10 can be made np in four ways,
:^y2@17, 4@18, 4@17, 3@18, 6 © 17, 2 (c^ 18, 8@ 17, and
i@18.

Other combinations may be made, as e.g. :

6 30
I

1 Here 1 @ 10, 1 @ 13, and 2 @ 15,
3

:
13 I 1 give loss of 11, which can be made up

1 ; 15 ! 2 by multiples of the differences 1 and
...

j

... •" ... 2 (opposite 17 and 18) in fve ways,
1 ! 17 1, 3, 5, 7, 9 as indicated.
2

i
18

Also,
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10 1

13 2

15 1

17 ' T, 3, 5, 7, 9, 11

18 6,5,4,3,2, 1

Where 1 @ 10, 2 @ 13 and 1 @
15 give 13 loss; which may be

made up in six different ways.

Again,

6
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ture may be worth 14 cents per pound ; how many
pounds of clarified sugar must he take ?

Proceeding as in the previous examples, without refer-

ence to the quantity of the brown sugar, we find that

there must be 1 lb. brown sugar to 2 lbs. clarified sugar.

But as 12 lbs. of brown sugar are required, we must
multix^ly each of these quantities by 12 in order that

the gain and loss may be equal. We shall therefore

have 12 X 2= 21: lbs. of clarified sugar.

Ex. (4). A grocer wishes to mix 20 lbs. of sugar,

worth 9 cents per pound, and 10 lbs. worth 12 cents

per pound, with clarified sugar, worth 15 cents, so that

the comi)ound may sell for 13 cents; how much of the

clarified must he take ?

20 lbs. at 9 cents = $1.80
10 lbs. at 12 cents = $1.20

30 $3.00

Then, if 30 lbs. is worth 83,
1 lb. " ^ = 10 cents.

The value of 1 lb. of the mixtm-e is, therefore, worth
10 cents. The question may then be read as follows :

How many pounds of clarified sugar, worth 15 cents

per poimd, must be mixed with 30 lbs. of another kind
of sugar, worth 10 cents per poimd, so that the mixtm-e
may be sold for 13 cents per poimd ?

The question in this form has already been fi^/ly ex-
plained.

Ex. (5). A merchant has West India sugar worth 8
cents per poimd, and New Orleans sugar worth 13 cents.

He wishes to combine these so as to make a barrel,

containing 175 lbs., which he may sell at 11 cents per
pound. How many poimds of each kind must he take ?

Solving the question without reference to the 175 lbs.,

we find that 2 lbs. of West India sugar, and 3 lbs. of
New Orleans sugar wiU fonn a mixture worth 11 cents
per pound. Adding these quantities, we find that they
form a mixtm-e of 5 lbs. But the required mixture ia
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to contain 175 lbs., or 35 times 5. We shall therefore

have
35 X 2 lbs. = 70 lbs. West India sugar.

35 X 3 lbs. = 105 lbs. New Orleans sugar.

Examples, (cxiv)

(1) What quantities of coffee, worth 23 and 35 cents
respectivelj' per pound, must be mixed together so that the
compound may be sold for 30 cents a pound ?

(2) "What quantity of oats at 35 cents per bushel, rye at 60
cents per bushel, and barley at 80 ^jents, must be taken U
form a mixture worth 55 cents per bushel ?

•

(3) How much tea, worth respectively 55 cents and 75
cents per pound, must be mixed with 30 lbs., worth 90 cents

per pound, in order that the compound may be sold for 70
cents per pound ?

(4) How much water will it require to dilute 60 gallons of
alcohol, worth ^1.50 per gallon, so that the mixture may be
worth only $1.20 per gallon ?

(5) How many gallons of kerosene oil, worth 60 cents per

gallon, must be mixed with 12 gallons of coal oil, worth 30

cents, and 8 gallons of Aurora oil, worth 56 cents, so that

the compound may be sold for 50 cents per gallon ?

(6) A farmer has 16 bushels of corn, worth 48 cents per
bushel, and 12 bushels of oats, at 34 cents per bushel, which
he wishes to mix with rye, at 60 cents, and barley, at 80
cents, in order to sell the compound at 56 cents per bushel.

How many bushels of rye and barley will be required ?

(7) A confectioner mixes three different qualities of candy
worth respectively 14 cents, 18 cents, and 30 cents per
pound, so as to make a box of 84 lbs.; how many pounds of

each sort must he take so as to sell the compound at an
average price of 24 cents per pound ?

(8) A farmer has three different qualities of wool, worth
respectively 33 cents, 37 cents, and 45 cents per pound. He
wishes to make up a package amounting to 120 lbs., which

he can afford to sell at 39 cents per pound. How many
pounds of each kind must he take ?

XXX. Exchange.

207. The term Exchamje is here used for giving or

receiving in the money of one country a sum equal in

value to a sum of money of another country. For ex-
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ample, if an English meicliant i^ays to a French mer-

chant 100 sovereigns and receives in return 2500£iancs,

it is a case of Exchange.

In countries which carry on considerable trade with

each other, the debts reciprocally due from the one to

the other are generally nearly equal. In England there

is always a large number of persons indebted to others

in America, and likewise a large number in America
owing money in England. Now if coin, or specie, as it

is called, were sent fjom England to pay the debts in

America, and fi-om America to England, the specie

would have to be transmitted twice, and would neces-

sarily involve risk, loss of interest, and expense of tran-

sportation. To avoid this risk, &c.. Bills of Exchange
are used to hquidate debts reciprocally due between two
places without any actual transmission of money.

208. A Bill of Exchange is a written order, ad-

di'essed to a person in a distant place, directing him to

pay a certain sum of money, at a specihed time, to

another, or to his order. The person who signs the

bill is called the Drawee, or Makee. The person to

whom it is addressed is the Deawee, and after the

Drawee agrees to pay it, and writes "accepted" with

his signatme and the date, across the face of it, he be-

comes the AccEPTOE. The person to whom the money
is to be j)aid is the Payee ; if he transfers payment to

another he Endorses it, i.e/, he writes his name across

the back of it and becomes responsible for its payment
in case the Drawee fails to make payment.

209. The Par of Exclicmfje between two countries
denotes the nominal value of a imit of coinage in one
country, as estimated in terms of a unit of coinage in
the other country.

As we supposed the exports from England and Amer-
ica to be equal, creditors in England will be as anxious
to sell bills on America as debtors to buy them, and the
exchange will deviate but shghtly from the 2-'«'' of Ex-
change. But if the exports from America are in excess
of those fi'om England, or the Balance of Trade is in
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favor of America, the claims of America in England

will exceed its liabilities, and the Eughsh will give more

than the par value of such bills to avoid the cost of

transmitting specie ; and on the other hand, the export-

ers in America not finding sufficient purchasers for all

theu' bills on England, woQ sell them at less than their

par value. Now the real rate of exchange depending

on the balance of trade is called the Course of Ex-

change ; and it is at a premium or discount according as

it is above or below the par of exchange. Of course no

one would give a premium greater than the cost of

transmitting specie. But if the balance of trade is

against England as regards America, but in favor of

England as against France, the Enghsh merchant may-

find it advantageous to remit to France, and then for

France to remit to America, and this mode is adopted

when the course of exchange by this cii-cuitous route is

less than the direct course of exchange. The finding

the course of exchange between two places, by com-

paring the coui'ses of exchange between them and one

or more intervening places is called Aebitration op

Exchange. The arbitration is Simjjle when only one

place intervenes, and Compound when more than one.

Bills of Exchange are usually drawn in sets, three

bills constituting a set. These are distinguished from

one another by being called the Jirst, second, and third

of exchange. These are forwarded by difi'erent routes

BO as to guard against delay or then- being lost. The

first that arrives is paid, and the other two become

void.

210. By Act of Parliament the value of the pound

sterling was fixed at $4f . This was much below its

intrinsic value, which is now fixed at $4.86|. The

rates of exchange which are quoted in commercial

papers are still calculated at a certain per cent, on t?Le

old par of exchange. Exchange is at par between Great

Britain and Canada when it is at a premium of 9^ per

cent., for $4| increased by ^ per cent., equals $4.86f.
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FORM OF DRAFT OR INLAND BILL OF EXCHANGE.

eiOOO. Toronto, July 12, 1877.

At ten days' sight, pay to the order

of Adam Miller & Co., One Thousand
Dollars, value received, and charge
to account of

W. E. Jones.
To. J. Smith & Co.,

Montreal.

Stamp

FORM OF A FOREIGN BILL OF EXCHANGE.

Exchange for £200. Toronto, July 12, 1877

Three days after sight of this first

of exchange (second and third of

same date and tenor unpaid), pay to

Adam Miller ».^ Co., or order, Two
Hundred Pounds Sterling, value
received, and charge the same to

the account of

W. B. Taylor.
To Geo. H. Simpson,

Banker, London.

FOREIGN MONEYS OF ACCOUNT,

With the par value of the unit, as fixed hy commercial
icsage, expressed in dollars and cents.

Austria.—60 kreutzers = 1 florin (silver) = S'4:85

Belgium.—100 cents = 1 guilder or florin ; 1 guilder

(silver) = -40

Brazil.—1000 rees = 1 milree = -828

British India.—12 pice = 1 anna ; 16 annas = 1

Company's rupee = -415

Buenos Ayres.—8 rials = 1 dollar currency, mean
value = -93

Canton.—10 cash= 1 candarines; 10 cand. = 1 mace
;

10 mace = 1 tael = 1-48

Cuba, Columbia, and Chili.—8 rials = 1 dollar = ... 1.00
Denmark.—12 pfenning = 1 skilling ; 16 skilling =

1 marc ; 6 marcs = 1 rix-dollar ^= -52

France.—10 centimes = 1 decime ; 10 decimes = 1

franc = -186

Greece.—100 lepta = 1 drachme ; 1 drachme (sil-

ver) = -166

Holland.—100 cents = 1 florin or guilder ; 1 florin

(silver) = -40
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Hamburg.—12 pfenning =: 1 schilling ; 16 schil. = 1

marc; 3 marcs = 1 rix-dollar = '84

Mexico.—8 rials = 1 dollar = l.Oi

Portugal.—400 rees = 1 cruzado ; 1000 rees = 1

mili'ee or crown = 1.12

Prussia.—12 pfennings ^= 1 groscli (silver) ; 30 gros-

cben z= 1 thaler or dollar = -69

Russia.—100 copecks = 1 ruble (silver) = -78

Sweden.—48 skillings = 1 rix-dollar specie = LOG
Spain.—34 maravedis = 1 real of old plate * = -10

8 reals = 1 piastre ; 4 piastres = 1 pistole of ex-

change ; 20 reals vellon = 1 Spanish dollar = ... l.OC

Turkey.—3 aspers = 1 para ; 40 paras = 1 piastre

(variable) about -096

Venice.—100 centesimi =: 1 lira =: '186

VALUIJ OF FOREIGN COINS,

5?5.10

4.8GI
1.216
.608

.244Mmm
7.66

106
4.G6

.40

.4'>

.40

.69

21
.35

.48A

.48

.40

1.00

1.C5

1.06

1.12

Guinea
Sovereign of Great Britain.
Crown of England
Half Crown of England
Shilling of England
Franc of France
Five Franc Piece of France
Livrc Tournois of Franco ...

Forty Franc Piece of France
Crown of France
Louis-d'Or of France
Florin of the Netherlands...
Guilder of the Netherlands.
Florin of South Germany ...

Thaler of Rix-Dollar of Prus-
sia and North Germany ...

Rix-Dollar of Bremen
Florin of Pi'ussia
Marc-Banco of Hamburg ...

Florin of Austria
Florin of Saxony, Boheinia
and Trieste

Florin of Nuremburg and
Frankfort

Eix-Dollar of Denmark
Specie-Dollar of Denmark..
Dollar of Sweden & Norway
Milree of Portugal

Ex. (1). A broker in Toronto sold a bill of exchange

on London, the face of w^hicli was for £750. Ss. ; what

did he receive for the bill, exchange being quoted at

llOi ?

*The old plate real is not a coin, but is the denomination in whiclj

exchanges are usually made.

Milree f>f Madeira
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Since ^1 = $-l|xl.lO|, i.e., S4| increased by 10^ per cent,

.-. i'750. 4= $750.4X4|X 1.10:^.

= 63676.96.

.-. he got = $3676.96 for the biU.

Ex. (2). What is the value in English money of
4528-7 francs, when the course of exchange between
Paris and London is at 25"3 francs per pound sterling ?

*^ince 25 '3 fraucs = £1,

1 franc = ^^3
.-. 4528-7 fraucs = £m~^, 01 i:179.

Ex. (3). A merchant pays a debt of 4379 milrees in

Portugal with £971. 11^-. 9^(/. ; what is tJie course of
exchange in pence per milree ?

£971. lis. did. = 932727 farihii.gs

Then since 4379 milrees = 932727 farthings,

1 milree = "TstF farthings, or 21 .. iar-

Llugs

;

.*. the oom-se of exchange is 53^ pence per mih'ee.

Ex. (4). If 11-G5 Dutch florins are given for 24-42
fraucs, 352 florins for 407 marks of Hamburg, and 58]-

marks for 32 silver rubles of 8t. Petersburg ; hov,- many
francs should be given for 932 silver rubles ?

Here 1 silver ruble =-^-^^ marks.
32

1 mark = ^^^ florins.
4 7

I florin =
J 1^^ fraucs;

.-. 1 silver ruble = ifiix|J; X ;|*J fraucs, or S-3

x-ancs
;

.-. 932 silver rubles= 932x3 -3 'rancs, or 3075-6 francs.

Ex. (5). A New York merchant remits 27940 florins

to Amsterdam by way of London and Paris, at a time
when the exchange of New York on London is ^4-885
for £1, of London on Paris is 25*4 francs for £1, r.nd of
Paris on Amsterdam is 212 fraucs for 100 florins ; -iper
cent, brokerage being paid in London and in Paris, how
many dollars will purchase the biU of exchange ?
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Since 100 florins = 212 francs,

.-.1 florin =m francs.

3ut to buy a bill of 100 fr. requires a bill of 100^ fr.

.-. to buy a bill of 1 fr. requires a bill of |§^ fr.

Agaiu 25.40 fr. = £1;

But to buy a bill of ^100 requires ^100^

;

Again 1^=84.885;
.-. 1 florin = $5^f X f^ X ^^^^0 Xm^ 4-885.

. Onn^n fl^-..;r,o ffl> 2 794 0X 2 12X8 01X801X4- 8 85
.-. 27940 florins = $ 1^^x800x25.40x800

^ $11420.317, sum required.

i^x. (6). A merchant of Toronto wishes to transmit
2400 marcs banco to Hamburg. He finds exchange
between Toronto and Hamburg to be 35 cents for 1

marc. The exchange between Toronto and London is

$4.83 for £1 ; that between London and Paris is 26
francs for £1 ; and that of Paris on Hamburg is 47
francs for 25 marcs. By what way should the Toronto
merchant remit ?

By direct exchange 1 marc -= $0.35
;

.-. 2400 marcs = 82400x0-35
= 8840.

1^ circuitous exchange 25 marcs = 47 francs ;

.*. 1 marc = f| francs.

But 26 francs = £1 ;

.. 1 franc = £..V
And £1 = 84.83.

.-. 1 marc := 84.83X^X|^;
. nAnr\ ©2400X483X47

.-. 2400 marcs = 8 ^^1^^^

= 8838.19.

oiy direct exchange the merchant pays $840 for his bill of

exchange, and only 8838.19 by the circuitous mode ;

,*. the circuitous mode is better by $1.81.
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Examples- (cxv)

(1) When $7300 are paid in Toronto for a bill of exchange
on Liverpool for £1500 ; how was sterling exchange quoted ?

(2) What will the cost of a bill on Paris for 236874 francs,

exchange being 6.3 francs to the dollar ?

(3) If £1 be worth 12 florins, and also be worth 25 francs

56 centimes, how many francs and centimes is one florin

worth ?

(4) If £1 be worth 25^ francs, and be also worth 2244
copecks in Russian money, what is the value of the napoleon
in Russian copecks ? (N.B,—20 francs = 1 napoleon.)

(5) The French franc is divided into 100 centimes and the

Frankfort florin into 60 kreutzers. When the pound ster-

ling is worth 25.50 francs in Paris, and 11 fl. 54 kr. at

Frankfort, what is the worth of the napoleon in florins and
kreutzers ?

(6) In 1869 exchange on Paris was quoted in New York
at 5.12| francs to the dollar and gold was at 135^. If a
New York merehant owed 12669 francs in Havre, how much
would he have to pay in greenbacks for a bill of exchange to

cover his indebtedness ?

(7) A merchant in Toronto wishes to remit $2767.80 to

Manchester, England, exchange being at 108 ; what will be
the face of his bill in pounds, shillings and pence ?

(8) Find the par of exchange between the U. S. gold eagle,

weighing 258 grains ^jj fine, and the sovereign of which 1869
weigh 40 lbs. of gold ^^ fine ?

(9) Find the arbitrated rate of exchange between London
and Paris when the course of exchange between London and
Amsterdam is 12.16:^ florins for £1, and between Amsterdam
and Paris 209| francs for 100 florins.

(10) If a merchant buys a bill in London, drawn in Paris,

at the rate of 25.5 francs per pound sterling, and if thit: bill

is sold in Amsterdam, at the rate of 30 francs for 14 florins,

and the money received be invested in a bill on Hamburg,
at the rate of 18 florins for 20 marcs banco, what i^ the rate

of exchange between London and Hamburg, or what is a
pound sterling in London worth in Hamburg ?

(11) If the exchange of London on Hamburg is 14 marcs
banco per pound sterling ; that of Hamburg on Amsterdam
is 20 marcs banco for 18 florins ; that of Amsterdam on
Paris is 28 florins for 60 francs ; and that of Paris on Tor-
onto is 4 francs for 72 cents, what is the rate of exchange
between London and Toronto, or how many dollars are

equal to £1 sterhng ?
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(12) The exchange at Paris upon London is at the rate oi

25 francs 70 centimes for ^1 sterling, and the exchange at

Vienna upon Paris is at the rate of 40^ Austrian florins for

20 francs : find how many Austrian florins should be paid at

Vienna for a ^50 note.

(13) What is the arbitrated rate of exchange between
London and Lisbon, when bills on Paris, bousrht in London
at 25.65 francs per £., are sold in Lisbon at 525 rees per 3

francs ?

(14) Given that 1 ounce Troy equals 31.1 grammes; that

10 grammes of French standard gold are worth 31 francs;

and that the worth of a given weigrht of English standard

gold is to that of the same weight of French standard gold

as 3151 to 3100, find what number of Troy ounces of English

standard gold the fi-anc is equal to, and what is the fixed

number of francs equivalent to ^1 ?—the English mint price

of standard gold being 77s. lO^d. per ounce.

Examination Papers.

I.

(1) If three fluids, whose volnmes are as 3, 7, and 12, anni

their specific gravities .95, 1.15, and 1.36, be mixed together;

what will be the specific gravity of the compound ?

(2) If f of A's money equals f of B's, and | of B's equals

4 of C's, and the interest of all their money at 8 per cent,

i'or 4 years 6 months is §6291, how much money has each?

(3) A Toronto merchant wishes to pay a debt of ^£1200 in

London. How many dollars must he pay to procurt

remittances through France and Ham])urg if we allow that

21 francs == ^4, 19 marcs banco at Hamburg = 35 francs at

Paris, and &1 at London = 96 marcs banco at Hamburg.

(4) A merchant in Cincinnati wishes to remit $14331.60

to New York. Exchange on New York is f per cent,

premium, but in St. Louis \ per cent, premium, from St.

Louis to New Orleans h per cent, discount, and from New
Orleans to New Y^ork 1 per cent, discount. What will be

value in New York by each method, and how much better is

the circular?

(5) A merchant in Toronto purchased a draft on New
York for $2660, drawn at 60 days, paying ^2570.89. Whav
was the course to exchange ?

II.

(1) A merchant mixes 11 lbs. of tea with 6 lbs. of an in-
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ferior quality, and ^ains 16 % by selling the mixture at 87
cents per pound. Allowing that a pound of the one cost 12

cents more than a pound of the other, what was the cost ot

each kind per pound ?

(2) A and B are in partnership in a concern in which A
has $*2o000 engaged, and B $30000. The gross receipts for

a year are $12800; of this one-eighth partis expended in

salaries of clerks, and 8120 in insurance. By an arrange-

ment between tlie partners, A is to receive 8 % upon his

capital, and B 4: % upon his, and then the remainder of the

n-ofits is to be divided in proportion to the capital employed,
i^'ind the net receipts of A and B.

(8) Bills on Amsterdam, bought in London at 12 florins

15 cents per £\ sterling, are sold in Paris at 57^ florins for

120 fi-ancs ; what is the course of exchange between London
. nd Paris ?

(4) On the 1st Jan., A brought into a business $1400, and
on 1st April $2000 more ; on the 1st June he took out
81G0O, and 3 months after this he brought in S2400. B
brought into the business $2000 ; 4 months after this he
took out S600, and on the 1st Nov. brought in S2600. Then-
clear profit for the year is $4032. How much ought each to

receive ?

(5) A cask contains 12 gals, of wine and 18 gals, of water
;

?.nother cask contains 9 gals, of wine and 3 gals, of water

;

how many gallons must be drawn from each cask so as to

produce by their mixture 7 gals, of wine and 7 gals, of
water ?

III.

(1) A merchant has sugar at 8, 10, 12, and 20 cents a
pound ; with these he wishes to fill a cask that holds 200
lbs. ; how much of each kind must he take, so that tlia

mixture may be worth 15 cents a pound ?

(2) A 15 days' draft on Montreal yielded $1190.184 when
sold at \\ % discount, and interest olf at 6 per cent. What
was the face of the draft ?

(3) If A gain $120 in 6 months, B $150 in 5 months, and
C $210 in 9 months ; what was the whole stock. C's part of
it being $400.

(4) From a cask of wine one-fourth is drawn off, and the
cask is filled up with water, one-fourth of the mixture is then
drawn off, and the cask again filled up with water, after this
has been done four times altogether, what fraction of the
original quantity of wine will be left in the cask ?
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(6) A person in London owes another in St. "Petersburg
920 roubles, which must be remitted through Paris. He
pays the requisite sum to his broker, at a time when the
exchange between London and Paris is 25.15 francs for £1,
and between Paris and St. Petersburg 1.2 francs for 1 rouble.

The remittance is delayed until the rates are 25.35 francs for

^1 and 1.15 francs for 1 rouble. What does the broker gain
or lose by the delay ?

IV.

(1) If, when the course of Exchange between England
and Spain is 38^d. per dollar of 20 reals, a merchant in

Liverpool draws a bill of ^354. 16s. dd. on Madrid, how
many dollars and reals will pay the draft ?

(2) I wish to pay a bill in Naples of 7500 lire ; the direct

exchange is $0.22= 1 lira; the exchange on London is

$4.95; of London on Paris is .£1 = 26 francs; of Paris on
Naples is 1^ fi'ancs= l lira. What is the difference between
the direct and circuitous exchange ?

(3) A merchant in New York gave $1000 for a bill on
London of £200. What was the rate of exchange ?

(4) A merchant in New York wishes to pay ^63000 in

London. Exchange on London is at par ; on Paris, 5

francs 25 centimes per $1 ; and on Amsterdam, 40 cents to

a guilder. The exchange between France and England at

the same time is 25 francs to £1, and that of Amsterdam on
England 12^ guilders to £1. Which is the most advantage-

ous, the direct exchange, or through Paris, or through Ams-
terdam ?

(5) How many pounds of sugar at 8, 13, and 14 cents per
pound, may be mixed with 3 pounds at 9^ cents, 2 pounds
at 8j cents, and 4 pounds at 14 cents a pound, so as to gain

16 per cent, by selling the mixture at 14^ cents pw pound ?

(1) Three districts are to provide according to their popu-

lation a contingent of 182 men. The population of the die-

tricts is 2456, 735, and 4361 respectively ; find as exactly as

possible the number of men to be provided by each district.

(2) A person mixes 4 gallons of gin at 15s. per gallon,

with 4 gallons of water and a gallon of base spirit worth 10s.;

what is his gain per cent, on his outlay by selling the mix-

ture at 2f8. per bottle of 6 to the gallon ?

(3) The stocks of 3 partners. A, B, and C, are $3500,

$2200, and $2500, respectively ; their gains are $1120, $880,
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and S1200 respectively. If B's stock is in trade 2 months
longer than J's, what time was each stock in trade ?

(4) A merchant every year gains 50 °/o on his capital, of

which he spends i'1200 per annum in house and other ex-

penses. At the end of 4 years he finds himself in possession
4 times as large as what he had at commencing business

;

what was his original capital '?

(5) There are two mixtures of wine and water, the quan-
tities of wine in which are respectively -84 and "46 of the
whole. If a gallon of the first is mixed with two gallons of

the second, what decimal part will the wine be in the com-
pound, and how much per cent, will the first mixture be
strengthened ?

XXXI. Ratio and Propoiiiion.

211- If A aud B be quantities of the same kind, the
relative greatness of A with respect to B is called the
Ratio of A to B.

212- The ratio of one quantity to another quantity is

re2)resented in Arithmetic by the fraction, which ex-

presses the measures of the first when the second is

taken as the unit of measurement.

Thus if 5 shillings be the unit, the measure of 3 shillings

is |, and the ratio of 3 shillings to 5 shilhngs is represented
by the fraction f

.

The words " the ratio of 3 shillings to 5 shillings
"

are abbreviated thus

:

3 shillings : 5 shillings.

213. Eatios may be compared with each other by
comparing the fi'actions by which they are represented.

Thus 2 pence : 5 pence is represented by |

and 3 pence : 7 pence is represented by ?

Now I = It, and | = »|,

.*. f is greater than |

and .-. 3 pence : 7 pence is greater than 2 pence : 5 pence.

When we thus compare the ratios existing between
two pairs of quantities, it is not necessary that all four
quantities should be of the same kind ; it isF only neces-
sary that each j)air should be of the same kind.
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For example, we can compare the ratio of 4 shillings

to 7 shilHngs with the ratio of 7 days to 12 days, and
finding that ^ is less than ^^, we may say that the ratio

of 4 shillings to 7 shillings is less than the ratio of 7

days to 12 days.

214. When the ratio symbol ( : ) is placed between
two numbers we may substitute for it the fi'action

symbol.

Thus if we have to compare the ratios 2 : 3 and
5 : 7, we effect it by comparing the fractions |- and ^.

215. Ratios are compounded by multiplying together

the fi'actions by which they are represented, and ex-

pressing the resulting fraction as a ratio.

Thus the ratio compounded of 2 : 3 and 5 : 7 is

10 : 21.

2 and 3 are called the Terms of the ratio 2:3.
2 is called the Antecedent and 3 the Consequent of

the ratio.

216. Ratios are either direct or inverse.

A direct ratio is the quotient of the antecedent divi-

ded by the consequent.

^ inverse ratio, or reciprocal ratio, is the quotient of

tibfi fioUBfiquent divided by the antecedent.

Examples- (cxvi)

(1) Compare the ratios 2 : 5 and 4 : 9.

(2) Compare the ratios 17 : 39 and 19 : 41.

(3) Compare the ratios 4 : 7, 8 : 15 and 13 : 24.

(4) Compound the ratios 5 : 7, 13 : 15, 21 : 91, and 45 : 52.

(5) Compound the ratios 3^ : 4, 3^ : 7, li : 3^, 2^ : If.

(6) If the ratio be 25 and the consequent SI. 25, what is

the antecedent ?

(7) How much does the ratio 36x4x3:12x16x2 exceed

that of 60 -T- (3 X 5) : 20x 2 -^ 8 ?

(8) What is the ricprocal ratio of ^ : ^ ; of 2^ : 7*9 ?

(9) A owns a farm of 180 acres. There are 36 sq. miles

in the township in which it is situated. What is the rela-

tion of the latter to the former ?
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(10) The ratio 63 : 52 results from compounding four

ratios together ; three of these are 7:8, 12 : 15, and h:^;
express the fourth ratio in its simplest form.

(11) What effect has adding the same quantity to both
terms of a ratio.

PROPORTION.

2i\l . Proportion consists in the equality of two ratios.

The Arithmetical test of Proportion is therefore that

the two fractions representing tlie ratios must he equal.

Thus the ratio 6 : 12 is equal to the ratio 4 : 8, be-

cause the fraction ^^ = the fraction |.

The four numbers 6, 12, 4, 8, written in the order in

which they stand in the ratios, are said to be in propor-

tion, or proportionals, and this relation is thus ex-

pressed

—

6:12 = 4:8.

The two terms 6 and 8 ai-e called the ExtremeSc

12 and 4 the Means.

The sign of equality is usually expressed thus, :: and
then the ratios read 6 is to 12 as 4 is to 8.

218. When four numbers are in proportion,

the product of the extremes = the product of the meaasg
For example, if 6 : 12 = 4:8

6X8 = 12X4
For, since t% = l> by hypothesis,

and ,V4 = t1I2 X 8

and ^^^'^ — 4
8X12 — ^

•
6X8 __ 4X12

•'12X8 8X12

Now the denominators of these fractions are equal,
and therefore the numerators must also be equal, that
is

6 X 8 = 4 X 12.

From this it is evident that if three out of the four
numbers that form a proportion ai'e given, we can finj
the fom-th.
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£x, (Ij. Find a fourth proportional to 3, 15, 7.

8 : 15 = 7 : number required,

.*. 3 X number required = 15 X 7,

/. number required = ^-~^ = 35.

Ex. (2). What number has the same ratio to 9 that
3 has to 5 ?

3:5 = number required : 9,

:*. 5 X number required = 3x9,
•*. number required = 2_7 __ 52.^

219. Three numbers are said to be in Continued
Proportion when the ratio of the first to the second is

equal to the ratio of the second to the third.

Thus 3, 6, 12 are continued proportion,

lor -g y^.

The second number is called a Mean Proportional

between the first and the third.

Ex. Find a mean proportional between 6 and 24.

6 : required number ^ required number : 24 ;

.'. required number X required number := 6 X 24 ;

.*. square of required number = 144,

. •. required number is 12.

220. Wlien two quantities are connected in such a

way, that when one is increased 2, 3, times, the

other is also increased 2, 3, times, they are in

diQ-ect proportion.

For example, if 1 lb. of sugar cost 9 cents,

2 lbs. wiU cost 2x9 cents,

3 lbs. " 3x9 cents;

hence 7 lbs. " 7x9 cents,

And 25 lbs. *' 25 x 9 cents,

.-. 7 lbs. : 25 lbs. : : 7x9 cents : 25 x 9 cents.

That is, the cost of sugar is directly proportional to itu

weight.

99A. When two quantities are connected in such a

way, that when one is increased 2, 8, times, the

othQi i^ diminished 2, 3, times, they are iwwrse/y
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proportional ; thus, if one man can mow a field in 12

days, 2 men can mow it in half the time, or in y^ days
;

3 men in a thii'd of the time, or in \^ days, &c.

hence four men can mow it in -^ days

;

and 12 " "
]^ days

;

4 men : 12 men : : \^ days :^ days ;

that is, the number of men required to do a certain work is

inversely proportional to the number of days, or vice versa.

Examples- (cxvii)

(1) Arrange 4, 3, 9 and 12 so that they may be in propor-

tion.

(2) Find the second term when 18, 2*6 and 1"8 are the

other 3 terms of a proportion.

(3) Find a mean proportional to '038 and '00152.

(4) If ^ = 3^ of B, and C=o^ of B, find the ratio of A
toC.

(5) Find a fourth proponional to 5, 7, and 16.

(6) Find a fourth proportional to |, |, and f

.

(7) Find a fourth proportional to "3, '16, and "09.

(8) Find a mean proportional to 14 and 56.

(9) Find a mean proportional to ^ end |f.

(10) Divide $1587 among A, B, 0, D, so that A's share
: to Rs share =6:5, B's share : Cs share = 4:3, and C's

share : D's share = 3:2.

SIMPLE PROPORTION OR RULE OF THREE.

222. When Three terms of a proportion are given to

find the fourth it is a Simple Proportion. In a simple
propoi-tion we have two ratios given ; one of these has
both terms, the other is incomplete, having only one
term. Two of the given terms must be of one kind and
hhe third and the answer of another kind.

Ex. (1). K 5 horses eat 20 bushels of oats in a given
time, how many bushels will 8 horses eat in the same
time?

Here the number of bushels consumed is directly

proportional to the number of horses,

hence 5 : 8 :: 20 bu. : bu. required;

.'. bu. required = ?4^ =32.
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Ex (2). If 6 men can do a piece of work in 5 days,

in what time can 9 men do the same work ?

Here the time is inversely proportioned to the number

of men,

hence 9:6 : : 5 days : days requu-ed

;

6X6
/. days required = —^ = 3^.

Ex. (3). n 3 cwt. 1 qr. of hay cost $2.21, what

should 3 t. 5 cwt. cost ?

Here the cost is directly proportional to the quantity.

Hence 3 cwt. 1 qr. : 3t. 5 cwt. :: $2.21 : dollars

required

;

Here we reduce the 1st and 2nd terms to the

common denomination, quarters, and the proportion be-

comes

13 : 2G0 :: $2.21 : doUars required;

.-. DoUars requu-ed=?-^-^f^.= $44.20.

From these examples we deduce the following rule :

Write the given number that is of the same kind as the

required fourth term,for the third term of tJie proportion.

Then consider from the nature of the question whether the

answer is to he greater or less than the third term. IJ

greater, place the larger of the two remaining numbers in

the second place; if less, in the first. Then having re-

duced the first and second terms to the same denomination,

multiply the second and third terms together, and divide

the product by the first term. The quotient will be the

answer required.

Note.—After the third term has been written down
the order of the other two may be ascertained by a

question. Thus, in Ex. (1) :
" If 5 horses eat 20 bu.,

wiU 8 horses eat more or less than 20 bu. ?'' More
;

hence 5:8. In Ex. (2) :
" If 6 men do a i)iece of work

in 5 days, will it take 9 men a longer or shorter period

than 5 days ?" Shorter ; hence 9 : 6.



COMPOUND PROPORTION. 247

Examples, (csviii)

(1) A person after paying an income tax of 7d. in the £1
has a net income of £1247. 10s. 5d. ; what was his gross

income ?

(2) A watch which is 10 minutes too fast at 12 o'clock

noon on Monday, gains 3m. 10s. a day ; what will be the

time by the watch at a quarter past 10 a.m. on the following

Saturday ?

(3) In running a 3 mile race on a course ^ of a mile round,

A overlaps B at the middle of the 7th round. By what
distance will A win at the same rate of running ?

(4) A watch was 6j\ min. slow at noon ; it loses 12 min.
in 20^ hours ; find the true time when its hands are together

for the fourth time after noon.

(5) If 4 men or 6 women or 9 boys can perform a piece of

work in 27j days, in what time can (1) 5 men and 9 women
perform it ? and (2) 5 men and 8 boys perform it ?

(6) If 14| shares of a property are worth $116.15, what are

5f shares worth ?

(7) A floor can be covered by 32^ yards of carpet 7 quar-
ters wide ; how many yards of Brussels carpet 26 in width
will cover the same room ?

(8) Two clocks, of which one gains 4m. 15s. and the other
loses 3m. 13s. in 24 hours, were both within 2i min of the
true time, the former fast and the latter slow, at noon on
Monday ; they now differ from one another by half an hour

;

find the day of the week and the hour of the day.

(9) If 6336 stones 3^ ft. long complete a certain quantity
of wall, how many similar stones of 2f ft. long will raise a
like quantity *?

(10) A besieged town, containing 22400 inhabitants, has
provisions to last 3 weeks ; how many must be sent away
that they may be able to hold out 7 weeks ?

COMPOUND PROPORTION.

223. Where^w, seven, nine, &c., terms of a propor-
tion are given to find a sixth, eighth, tenth, &c., term it

is called Compound Proportion or the Double Rule of
TmiEE.

In Compound Proportion there are thi'ee or more
ratios given, all being complete but one.
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A Compound Proportion is produced by multiplying

together the corresponding terms of two or more simple

proportions.

Thus, 12 : 6 : : 4:2
9:3:: 6:2
5 : 4 . : 10 : 8 multiplied together produce

the proportion 540 : 72 : : 240 : 32.

Ex. If 6 men in 8 days, working 10 hours a day,

can reap 24 acres of wheat, how many acres could 10
men reap in 15 days of 12 hom-s each ? •

6 : 10 : : 24 : acres required

8 : 15

10 : 12

480 : 1800 : : 24 : arces required.

.-. acres required =^^^ = 90.

24 the term of the imperfect raito is put in the 8rd

place ; the other ratios are then considered separately

and treated as in Sim^Dle Proportion. After all the

ratios have been stated, all the first terms are multi-

phed together for a new first term and similarly with

the second terms. The answer is then got as in Simple
Proportion.

Note. I.—Before compounding the complete ratios it

is convenient to cancel all the factors common to the

first terms, and to the 2Dd or 3rd terms. When any of

the 1st and 2nd terms are not of the same denomina-
tion they must he reduced to a common denomination
before proceeding with the solution.

Note II.—Before stating the question it is conveni-

ent to write down the terms of the supposition under
one another and opj^osite these to place the corres2)ond-

ing terms of the demand with an x opposite the term
of the same name as the answer required.

Thus, in the above example 6 men 10,

8 days 15,

10 hours 12,

24 acres x.
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Examples (cxix)

(1) If 18 men in 12 days build a wall 40 feet long, 3 feet

thick, and 16 feet high, how many men must be employed
to build a wall 120 yards long, 8 feet thick, and 10 feet high,

in 60 days ?

(2) An engineer engages to complete a tunnel 3f miles

long in 2 years 10 months ; for a year and a half he em-
ploys 1200 men, and then finds he has completed only three-

eighths of his work ; how many additional men must he
employ to complete it in the required time ?

(3) Two sets of men perform the same amount of work.

Each man in the first set is stronger than each one in the

second in the ratio of 7 to 6; the first set works 6 days a

week for 10 weeks, and the second set 5 days a week for 7

weeks. If there are 9 men in the first set, how many are

there in the second ?

(4) If 20 men can excavate 185 cubic yards of earth in 9

hours, how many men could do half the work in a fifth of

the time ?

(5) At the siege of Sebastopol it was found that a certain

length of trench could be dug by the soldiers and navvies in

4 days, but that when only half the navvies were present it

required 7 days to dig the same length of trench. Compare
the amount of work done by the navvies with that done by
the soldiers.

(6) Two elephants which are ten in length, 9 in breadth,

36 in girt, and 7 in height, consume one drona of gi'ain
;

how much will be the rations of 10 other elephants, which
are a quarter more in length and other dimensions ?

(7) How many revolutions will be made by a wheel which
revolves at the rate of 360 revolutions in 7 minutes, while
another wheel, which revolves at the rate of 470 in 8 min.,
makes 658 revolutions ?

(8) A piece of work is to be done in 36 days ; 15 men
work at it 15 hours a day, but after 24 days only f of it is

done ; if three more men are put on, how many hours a day
must all work to finish it in the given time ?

(9) If 248 men, in 5^ days of 12 hours each, dig a ditch of
7 degrees of hardness, 232^ yds. long, 3f yds. wide, and 2|
yds. deep ; in how many days of 9 hours each, will 24 men
dig a ditch of 4 degrees of hardness, 387^ yds. long, 5;^ yds.
wide, and Bh yds. deep?

(10) If 5 compositors in 16 days of 11 hours each, can
compose 25 sheets of 24 pages in a sheet, 44 lines in a page,
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and 40 letters in a line, in how many days of 10 hours each,

can 9 compositors compose a volume (to be printed in the

same kind of type), consisting of 36 sheets, 16 pages to a

sheet, 50 lines to a page, and 45 letters to a line ?

XXXII. The Metric System.

224. The Metric System of Weights and Measures is

now in use in many countries of Europe. The follow-

ing is an account of the system as it is estabhshed in

France, where it originated at the end of the last

century.

TEe basis of all measm-ement is the Metre, a measure

of length equal to the ten-millionth part of the distance

from the North Pole to the Equator.

The length of the Metre in Enghsh Measure is 39.37

inches, nearly.

Units of Metric Measures.

1. Length.—The Metre.

2. Surface.—The Are = 100 square metres.

3. Solidity.—The Stere = 1 cubic metre.

4. Capacity.—The Litre = the cube of the tenth

pai-t of a metre.

5. Weight.—The Grajime, which is the weight of a

quantity of distilled water which fills the cube of the

hundi*edth part of a metre.

The Tables of Weights and Measures under the Metric

System are constructed upon one uniform principle.

Prefixes derived from Greek and Latin are attached to

each of the units.

Greek Prefixes,

Deca stands for 10 times)

Hecto stands for 100 times I ., .,

Kilo stands for 1000 times r"*"
'''"''•

Myria stands for 10000 timesj

Latin Prefixes.

Deci stands for the 10th part^

Centi stands for the 100th part \ of the unit.

Milli stands for the 1000th part)
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Thus,
A decametre = 10 metres.

A hectolitre = 100 litres.

A kilogramme = 1000 grammes.

A myriametre = 10000 metres.

Also,

A decihtre = "1 litre.

A centimetre = '01 metre.

A milligi'amme = '001 gramme.

Note.—In English measures the following are rough ap-

proximations of some of the French measures :

The Kilogramme is about 2^ lb. Avoird.

The Litre is about If pints.

The Kilometre is about 5 furlongs.

The Hectare is about 2^ acres.

MEASURES OF LENGTH.
10 decimetres (dcm.) 1 metre (m.).

100 centimetres (cm.) "

1000 millimetres (mm.) '•

1000 metres 1 kilometre.

1 inch = 2.539954 centimetres.

1 foot = 3 '047945 decimetres.

1 yard = 0-914383 metres.

1 mile = 1-609315 kilometres.

Note.—A rough rule for converting French metres into
English yards is to add 10 per cent, to them. Thus 40
metres are nearly equal to 44 yards.

MEASURES OF SURFACE.
100 square decimetres (sq. dcm.) = 1 square metre or

centiare (sq. m.)

10000 " centimetres (sq. cm.) = "

1000000 " millunetresCsq.mm.) =
100 square metres 1 are.

10000 "
1 hectare.

1 square inch = 6-4513669 sq. cm.

1 " foot = 9-2899683 sq. dcm.

1 " yard = 0-83609715 sq. m.
1 " acre = 0-40467101 hectare.
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MEASURES OF CAPACITY.

1000 cubic decimetres (cb. dcm.)...l cubic metre or stere.

1000000 cubic centimetres (cb. cm.) "

1000000000 cubic milltmetres (cb. mm.) "

1 cubic decimetre 1 litre,

1 " inch = 16-386176 cb. cm.

1 « foot = 28-315312 dcm.

1 gallon = 4-54345797 litres.

MEASURES OF WEIGHT.

1 cubic centimetre of distilled water at 4°0. at the sea's

level in the latitude of Paris is 1 gram (grm.)

1000 cubic centimetres of distilled water weighed under
the same conditions 1 kilogram (kilo.)

1000 grams (grms.) 1 kilogram.

10000 decigrams ....

100000 centigrams ...
"

1000000 milligrams ....
"

1 grain = 0*06479895 gram.

Itroyoz. = 31-103496 grams.

1 lb. avd . = 0-45359265 kilo.

1 cwt. = 50-80237689 kilos.

Examples- (cxx)

(1) What is the fundamental unit in this system ? Whence
and why was it chosen ?

(2) Name the units of weight and capacity, and show how
larger and smaller meai^ures are attained.

(3) Give the English equivalents of a kilometre and kilo-

gram.

(4) How many millimetres are contained in 5 metres ?

(5) How many decimetres are equivalent to 106725
millimetres ?

(6) Kequired the number of milligrams in 15 cb. cm. of

water measured at 4*^0. ?

(7) How many millimetres and centimetres are repective-

ly contained in 0.437 of a decimetre.

(8) How many square centimetres are there in 15.5

square metres ?
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(9) How many square decimetres are contained in

108642 square centimetres?

(10) Define the gram and litre. How many grams are

contained in 1.725 kilograms ?

(11) How many milligrams are there in a decigram ? How
many decigrams in a kilogram ?

(12) How many centigrams are contained in 2.567 kilo-

grams ?

(13) Kequired the number of milUgrams contained in 5

cubic centimetres of water measured at 4*^C.

(14) In an English inch are contained 25.3995 millimetres.

How many kilometres are there in a mile ?

(15) A gallon is equal to 4.543 litres. How many cubic

centimetres are contained in one pint ?

(16) Three pipes furnish respectively 30 litres, 45 Htres,

and 80 Utres an hour. What quantity of water do they sup-

ply together in 24 hours ?

XXXIII. Measurement of Area.

225. The Unit of Measui'emeut, by which we measure
Area or Surface, is derived from the unit of Length.
Thus, if we take an inch as the unit of length, and con-

struct a square whose side is an inch, this Square Inch
may be taken as the Unit of Area, and the measure of

any given area T\ill be the number of times it contains

this unit, in accordance with the remarks in Aii;. 58.

Let ABDC be a rectangle, and let the side AE be
4 inches in length, and the side AC 3 inches in length,

A \ \ B

D
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Then, if the Unit of Length be an inch, the measure of

AB is 4, and the measure of AC is 3.

Divide AB, AC into four and three equal parts respec-

tively, and di'aw lines through the points of division

parallel to AC, AB respectively. Then the rectangle

ABDG is divided into a number of equal squares, each

of which is a square inch.

If one of these squares be taken as the Unit of Area,

the measure of the area of ABDC will be the number of

these squares.

Now this number is the same as that obtained by
multiplying the measm-e of AB by the measure of AC :

that is, measure of ABDC = 3x4 = 12

;

.*. area of ABDC is 12 square inches.

Hence to find the area of a rectangle we multiply the

measure of the length by the measm-e of the breadth,

and the product will be the measure of the area.

Ex. (1). A rectangular garden is 48 feet long and 25

feet broad, what is its area ?

Taking a foot as the unit of length, and therefore a square

foot as the unit of area,

measure of the area ^ 48x25 = 1200 ;

.'. the area is 1200 square feet.

Ex. (2). A rectangular board is 2 ft. 7 in. long and 1

ft. 4 in. broad, what is the area ol its sm-face ?

Taking 1 inch as the unit of length, and therefore 1 square

inch as the unit of area,

measure of the area = 31 X 16= 496 ;

.-. the area is 496 square inches.

Or we might take 1 foot as the unit of length, and then

measure of area= 2j^ x U=fj^* = V = 8| :

. •. the area is 3| square feet.

Ex. (3). The length of the side of a square croquet-

ground is 49 yards, what is its area ?

Taking 1 yard as a unit of length,

area = (49 X 49) sq. yds. = 2401 sq. yds.
'
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Note.—Observe the difference between the expres-

sions 49 yarch square and 49 square yards. The former

refers to a square whose side is 49 yards, and whose
area is 2401 square yards, the latter to a surface whose
area is 49 square yards.

Ex. (4). A rectangular bowling-green is 56 yards long

and 42 yards broad. Find the distance fi-om corner to

corner.

By Euchd I. 47, we know that in a right-angled tri-

angle the square on the side opposite the right angle is

equal to the sum of the squai'es on the sides containing

the right angle.

Hence the square of the measure of the side opposite

the right angle is equal to the sum of the squares of the

measures of the sides containing the right angle.

Thus in our present example,

square of measure of distance from corner to cornar

= (56 X 56) 4- (42 X 42) = 4900
;

.*. distance is 70 yards.

Examples, (cxxi)

Find the area of the rectangles having the following

dimensions :

(1) 7 ft. by 5 ft. (2) 13i ft. by 10 ft.

(3)
22i ft. by 13^ ft. (4) 5 ft. 4 in. by 2 ft. 3 in.

(5) 17 ft. 5 in. by 8 yd. 2 ft. f6) 5 yd. 1 ft. by 4 yd. 2 ft.

(7) 12 yd. 2 ft. by 5 yd. 1 ft.

(8) 6 yd. 2 ft. 3 in. by 2 yd. 1 ft. 5 in.

(9) 7 yd. 2 ft. by 5 yd. 2 ft. 6 in.

Find the area of the squares whose sides have the
following lengths :

(10) 5iyd. (11) 37iyd. (12) 17^ ft.

(13) 29^ ft. (14) 9 ft. 7 in. (15) 3 ft. 4 in.

(16) 7 yd. 1 ft. 5 in. (17) 15 yd. 2 ft. 3 in.

Find the breadth of the following rectangles, having
given the area and length :

(18) Area 176 sq. ft., length 11 ft.

(19) Area 71 sq. ft. 100 sq. in., length 9 ft. 8 in.
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(20) Area 854 sq. ft. 84 sq. in., length 97 ft. 8 in.

(21) Area 1 acre, length 440 yd.

(22) Area 5 acres, length 275 yd.

(23) Area 5 ac. 1 ro. 36 po., length 267 yd. 2 ft.

What are the sides of the squares whose areas are

(24) 81 sq. ft. (25) 256 sq. ft.

(26) 1178 sq. yd. 7 sq. ft. (27) 33 ac. 4305 sq. yd.?

(28) A rectangular field is 225 yards in length and 120

yards in breadth ; what will be the length of a straight path

from corner to corner ?

(29) A rectangular field is 300 yards long and 200 yards

broad; find the distance from corner to corner.

(30) A rectangular plantation, whose width is 88 yards,

contains 2^^ acres ; find the distance fi'om corner to corner.

(31) "What is the length of the diagonal of a square, whose
side is 5 inches ?

(32) The area of a square is 390625 square feet ; what is

the length of the diagonal ?

CARPETING ROOMS.

226. If we know the area of the floor of a room, we
know how many square inches of carpet will be required

to cover it. Carpets are sold in strips, and when the

width of a strip is known, we shall know how much
length of carpet will be required to cover a given sur-

face.

For instance, if the surface be 162 square feet, and the

carpet selected be 27 inches wide, we reason thus :

162 sq. ft. = 162 X 144 sq. inches

;

.-. length of carpet requured = i-^-li^lM in. ^ 864 in.

= 24 yards.

Then we find the cost of 24 yards at $1.20 per yard to be

$28.80.

Examples, (cxxii)

How many yards of carpet, 27 inches wide, wiU

be required for rooms whose dimensions are

;

(1) 15 ft. by 13 ft. (2) 25 ft. by 12 ft. 6 in.

(3) 22 ft. 4 in. by 20 ft. 3 in. (4) 27 ft. by 14^ ft.

(6) 35 ft. 4 in. by 27 feet 3 in.
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iiiicl tlie expense of carpeting rooms whose dimen-
sions are :

(6) 18 ft. by 14 ft., with carpet 30 inches wide, at $1 a yd.

(7) 22 ft. by 15| ft., with carpet 27 inches wide, at $1.80
a yard.

(8) 29 ft. in. by 23 ft. 6 in., with carpet a yard wide, at

$1.08 a yard.

(9) 34 ft. 8 in. by 13 ft. 3 in., with carpet f yard wide, at

3s. 4|c?. a yard.

PAPERING THE WALLS OF A ROOM.

227. To find the quantity of paper requii-ed to cover
one wall of a room, we find the area of the surface of the

wall by taking the product of the measui'es of the length
and breadth of that wall, the latter being the same as

the height of the room. Hence we shall find the area
of the four walls of the room if we take the measure of
the comjmss of the room and multiply it by the measure oj
the height.

By the compass of a room we mean the length of a
string stretched tight on the floor, going all round the
room.

Deductions for doors and windows and fireplace must
be made in practice.

Suppose then we have to find how much paper is re-

quired for the walls of a room, whose length is 22 ft. 3
in., breadth 17 ft. 4 in. and height 9 ft. 6 in.

We first find the compass of the room, thus :

ft. in.

22 . 3^

17 4
22 3

1 ^^'^^sions of the four sides.

17 '.

4)

79 . 2 compass of the room.

To get the area of paper requii-ed, we multiply the

measure of the compass of the room by the measure of

the heigth, thus :

area = (9^ X 79^) sq. ft.
=1 9J^±I«sq. ft. = 752,»^ sq. ft.
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Note.—Papers, like carpets, are sold in strips, and if

we know the width of a strip we shall know how many
feet in length will be required to cover a given surface.

Thus, in the room under consideration, if the paper be 20

inches wide,

length of paper required ={^52^^^-^^) ft.=^^ ft. =451iffc.

Examples, (cxxiii)

How many square feet of paper will be required for

rooms whose dimensions are :

(1) Length, 19 ft. ; breadth, 16 ft. ; height,' 9 ft. ?

(2) Length, 24^ ft. ; breadth, 18^ ft. ; height, 10 ft. ?

(3) Length, 25 ft. 7 in. ; breadth, 19 ft. 4 in. ; height,

9 ft. 9 in. ?

(4) Length, 23 ft. 5 in. ; breadth, 18 ft. 7 in. ; height, .

9 ft. 6 m.?

Find the expense of papering rooms whose dimen-

sions are :

(5) Length, 18 ft. ; breadth, 14 ft. ; height, 8 ft. ; with

paper 16 inches wide, at 20 cents a yard.

(6) Length, 20 ft. 6 in. ; breadth, 17 ft. 4 in.; height, 9ft.;

with paper 20 inches wide, at 10 cents a yard.

(7) Length, 30 ft. 8 in.; breadth, 26 ft. 5 in.; height, 10 ft.

6 in.; with paper 2 ft. wide, at &d. a yard.

(8) Length, 26 ft. ; breadth, 21 ft. ; height, 10 ft. ; with

paper 20 inches wide at 9d. a yard, allowing for a fireplace

which is 5 ft. 3 in. by 4 ft., a door which is 7 ft. by 4^ ft.,

and two windows each 6 ft. by 3| ft.

Miscellaneous Examples- (cxxiv)

(1) Find the cost of varnishing the floor of a room 14 ft.

4 in. broad, and 15 ft. 6 in. long, at 20 cents per square yard.

(2) What will it cost to pave an area 146 ft. 9 in. long and
88 ft. 9 in. broad, at 36 cents per square yard ?

(3) The area of a square garden is 4 roods 1 pole 29 sq.

yd. 6| sq. ft.; find the length of its side.

(4) Find the length of the side of a square whose area is

1 ro. 26 po. 28 sq. yd. 4^ sq. ft.

(5) Find the expense of turfing a plot of ground, which is

40 yd. long and 100 ft. wide, with turfs each a yard in

length and 1 ft. in breadth ; the turfs, when laid, costing

6s. 9d. per Imndred.
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(6) A square room, whose floor measures 82 sq. yd. Isq. ft.,

IS 11 ft. 6 in. in lieit(bt : find the expense of whitewashing

its ceiUng and walls at 5 cents per square yard.

(7) It costs 899 to cover the floor of a room 8^ yd. long

by 6f yd. wide, with carpet 2 ft, wide. Find the price of

the carpet per yard.

(8) If the cost of papering a room 8^ yd. long and 6f yd.

wide, with paper 2 ft wide at 4(i. per yard, be £2. 19.s. 8c/..

find the height of the room.

(9) A rectangular field, whose length is 997 yd. 1 ft., con-

tains 12 acres, 4087 sq. yd. 1 sq. ft. Find the breadth of

the field.

(10) How many acres are there in a square field each side

of which is 330 yd. ?

(11) The length of a room is 21 ft., and its height 10 ft.

6 in., and the area of the floor is j\ of the area of the four

walls. Find the breadth of the room.

(12) What length must be cut off a board, which is 6^

inches broad, that the area may contain a square foot ?

(13) What is the expense of papering a room 4 yd. 6| in.

long, 8 yd. 11^ in. wide, and 3 yd. 1 ft. high, with paper

haK a yard wide, at 12 cents a yard ?

(14) How many stones, each 2 feet long and 15^ inches

wide, would be required to pave a square courtyard, whose
side is 124 feet ?

(15) What is the cost of papering a room, 15 ft. long, 12

ft. wide, and 10 ft. high, with paper | yd. wide, at 12^ cents

a yard ?

(16) Find the cost of papering a room 21 ft. long, 15 ft.

wide, and 12 ft. high, with papej 2^ ft. wide, at 15 cents a

yard, allowing for a door 7 ft. high and 3 ft. wide, 2 win-

dows each 5 ft. high and 3 ft. wide, and a panelling 2 feet

high round the floor.

(17) The length of one side of a rectangular field is 572
yards, and the area of the field is 50 acres 2 ro. 32 po. Find
the length of the other side, and of the diagonal.

(18) A rectangular field, 300 yards long and 150 broad, is

separated into 4 equal parts by 2 bands of trees, 20 feet wide,

parallel to the sides. How large will each part be, and what
wiU be the area covered by the trees ?

(19) A room, whose height is 11 feet, and length twice its

breadth, takes 143 yards of paper 2 feet wide for its four

wnlls ; how many yards of gilt moulding will be required ?
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(20) What will be the cost of painting the walls and
ceihng of a room, whose height,[length/and breadth are 12 ft.

6 in., 27 ft. 4 in., and 20 ft. respectively^ at 36 cents per
square yd ?

(21) Find the expense of carpeting a room 15 ft. 9 in.

long and 13 ft. 4 in. broad, with carpet 27 inches wide, at
95 cents, per yard

,

(22) Find the cost of carpeting a room 10 yd. 2 ft. long
and 7 yd. 1 ft. broad, with carpet f yd. wide, at $1.08 a yard.

(23) If the cost of carpeting a room 11 yd. long and 8 yd.
wide, with carpet at 3s. a yard, be i'19. I65., find the width
of the carpet.

(24) How many flag-stones, each 5*76 ft. long and 4-15 ft.

wide, are requisite for paving a cloister, which incloses a
rectangular court 45-77 yd. long and 41-93 yd. wide, the
cloister being 12*45 ft. wide ?

XXXII. Measurement of Solidity.

228- The Unit of Measurement, by which we mea-
sure the Volume of a Solid body or the Capacity of a

vessel, is derived from the Unit of Length. Thus, if

we take an inch as the unit of length, and construct a
cube, each of whose edges is an inch in length, this

Cubic Inch may be taken as the Unit of Volume, and
the measure of any given volume will be the number of

times it contains this unit.

£29. Let ABDC be a rectangle, and let the side AB
be 4 inches in length, and the side AC 3 inches in length.

A B
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Then ABCD will contain 12 square inches. (Ait. 225.)

Now suppose we construct a number of blocks of

wood, perfect cubes, whose volume is a cubic inch, and
place one of these on each side of the squares in ABDC;
and then place another of the blocks on the top of each
of the first set ; and so on till we have piled up 5 layers.

Then we shall have constructed a rectangular sohd,

whose length is 4 inches, breadth 3 niches, and depth
or thickness 5 inches.

Now the number of cubic inches in this sohd we
estimate in the following way : for each of the squares
in ABDC we shall have a pile of 5 cubic inches : there-

fore the number of cubic inches in the solid ^vill be
6x12 or 60.

Hence we obtain the following Eule :

To find the cubic content of a rectangular sohd, find

the continued product of the measures of the length,

breadth, and thickness, and the result is the measure of

the cubic content.

Ex. (1). Find the cubic content of a rectangular

piece of timber w^hose length is 47 ft., breadth 4 ft., and
thickness 3 ft.

Taking a foot as the unit of length, and therefore a cubic
foot as the unit of cubic content,

measure of cubic content is = 47 X 4 X 3 = 564

;

.'. the cubic content is 564 cubic feet.

Ex. (2). What is the cubic content of a room whose
length is 22 feet 6 in., breadth 18 ft. 3 in., and height
10 feet ?

Cubic content = (22^ X 18^ X 10) cubic ft.,

= "^y/;^" cub. ft. =4106i cub. ft.

Ex. (3). A rectangular sheet of water, of uniform
deptli, is 430 yards long, 270 yards broad, and contains
7314800 cubic feet of water; what is its depth?

Reducing the length and breadth to feet,

Area of surface = (430 X 3 x 270 X 3) sq. ft. j

.-. depth = L3i±3oo
ft := 7 ft^ 430x3x370x3 "•—' "•
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Examples- ^cxxv)

Find the cubic content of t] e rectan ;ular solids whose
dimensions are

(I) 8 ft., 7 ft., 6 ft

.

(2) lOi ft., 8i ft., 6i ft.

(3) 5 ft. 6 in., 4 ft. 3 in. .3 ft. 7 in.

(4) 11 ft. 8 in., 9 ft. 1( in., 7 ft. 5 in.

(5) 6 yd. 2 ft. 4 in., 3 yd. 1 ft. 7 in., 4 ft. 11 in.

(6) How many bricks will be required to build a wall 75
ft. long, 6 ft. high, and 18 inches thick ; each brick being
9 inches long, 4i inches wide, and 3 inches deep ?

(7) A lake, whose area is 45 acres, is covered with ice 8

inches thick ; find the weight of the ice in tons, if a cubic

foot of ice weigh 920 oz. avoird.

(8) If 500 men excavate a basin 800 yd. long, 500 yd.

wide, and 40 yd. deep in 4 months, how many men will bo

required to excavate a basin 1000 yd. long, 400 yd. wide,

and 50 yd. deep in 5 months ?

(9j A square block of stone, 2 ft. in thickness, is in cubic

content 5 cub. ft. 24 in. ; what is the length of its edge ?

(10) What weight of water will a rectangular cistern con-

tain, the length being 4 ft., the breadth 2 ft. 6 in., and the

depth 3 ft. 3 in., when a cubic foot of water weighs 1000 oz. ?

(II) A block of stone is 4 ft. long, 2h ft. broad, and 1^ ft.

thick ; it weighs 27 cwt. Find the weight of 100 cubic

inches of the stone.

(12) A cubic foot of water weighs 1000 oz. Find the

length of the side of a cubic vessel whose contents (water)

weigh 4 tons 12 cwt. 3 qr. 10 lb. 7 oz. (112 lbs. = 1 cwt.)

(13) If 120 men can make an embankment f of a mile

long, 30 yards wide, and 7 yards high, in 42 days, how many
men would it take to make an embankment 1000 yards

long, 36 yards wide, and 22 feet high, in 30 days ?

(14) A rectangular cistern, 9 feet long, 5 ft. 4 in. wide, and
2 ft. 3 in. deep, is filled with liquid which weighs 2520

pounds. How deep must a rectangular cistern be, which
will hold 3850 pounds of the same liquid, its length being 8

feet, and its width 5 feet 6 inches ?

(15) Find the cost of making a road 110 yards in length,

and 18 ft. wide : the soil being first excavated to the depth

of 1 ft., at a cost of 1«. per cubic yard : rubble being then

laid 8 inches deep, at Is. per cubic yard, and gravel placed

on the top, 9 inches thick, at 28. 6d. per cubic yard. -

Jig! f s •• J. "^^is^ /^ ^ 6-3
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EXAMINATION PAPERS-
(1) Find a number such that if it be added twenty-three

times to 37601 the sum will be 40200.

(2) A person bought 500 yards of cloth at S3.20 per yard,

and retailed it at S3.35 per yard ; what was his profit ?

(3) Find the H. C. F. of 372, 837, 248 ; and ai-range the

three fractions }, \^, H in order of magnitude.

(4) A soldier takes 7920 paces in a march of 3| miles

;

find his length of pace.

(5) Divide 9366 farthings into an equal number of sover-

eigns, half-sovereigns, half-crowns and farthings.

(6) Divide -14 by 7, 140 by -07 and -014 by 7000 ; add the

results together, and turn the decimal into a vulgar fraction.

(7) SimpHfy the expression 7*57X*36 -2-345.

(8) The polar diameter of the earth is 41707796 feet ; re-

duce this to miles.

(9) If telegraph posts are placed 66 yards apart, and a
train passes one in every 3 seconds ; how many miles an
hour is the train running ?

(10) If a person spends in four months as much as he
earns in three, how much can he lay by annully, supposing
that he earns S420 every six months ?

(11) How many .steps does a man whose length of pace is

32 inches take in'4i miles ?

(12) Divide S 13230 between 2 men, so that one may re-
ceive a third as much again as the other.

(13) Divide ^Vs-^",-/? by | -f i - A I
and express the

result as a decimal.

(14) Find the value of

(3i--2|H-f ofj
2|--(i + i)

and express the result as a decimal.

(15) Simplify the expression 1-3 x (24 + 7-5) -j- 2-364-
1-697.

(16; Reduce 11 ro. 11 po. 11 yd. to inches, and find what
fraction the result is of 3 acres.

(17) ^ is to receive §1.25 a day every day he works,
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and to forfeit $-80 every day he is idle. At the eiid of

75 days his wages amount to $^*:15 ; how many days
was he idle ? / -.

(18) If 24 men can do a piece of work in 12 days of 10
hours each, how many men can do three times as much in
10 days of 8 hom*s each ?

(19) If '3 of an estate is worth $7500, what is the value of
•48 of the estate ?

(20) A, B, and start on a tour, each with $200 in his
pocket, and agree to divide theu' expenses equally. When
they return, A has $37.50, B $50.82, and C ^16.71. What
ought A and B to pay C to settle their accounts ?

-^ V

(21) Find the value of

^ H-A ,
7 9X5 _lli

l¥+T^5 6 ^U4x3 15

and reduce to its lowest terms ||1|.

(22) Express as vulgar fractions in the lowest terms
54-0025 and "0008125

; and divide 1*1214 by 5-34 and 1121-4
by -534.

(28) What fraction is 7 cwt. 4 lb. of 3 tons 1 qr. (long ton) ?

How often must one go round a square field of 10 acres to
run 1 mile ?

(24) A gunboat's crew, consisting of a lieutenant, a gun-
ner, and 15 seamen, captured a prize worth ^£399. 7s. ; the
lieutenant's share is 10 times and the gunner's share 3 times
as much as that of each seaman. What is the value of each
person's share ?

(25) Extract the square root of 1679616, and of 5^1-

(26) A clock which loses 4 minutes in 12 hours is 10 min-
utes fast at midnight on Sunday. What o'clock will it indi-

cate at 6 o'clock on Wednesday evening ?

(27) The distance between two wickets was marked out
for 22 yards, but the yard measure was ^4 of an inch too

short ; what was the actual distance ?

/ (28) What is the difference between simple interest, com-
pound mterest, and discount ? Fiud the difference between
the simple interest and the true discount on $1900 for If
years at 8 per cent.

(29) What is the present worth of a bill of $170 due in 3

mo..., reckoning money at 6% per annum ?

^i^
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(30) Find the interest on $880 for 1;^ years at 4^ per cent.,

1 the discount on $929.50 for 2.} yeaic, at 2^ per cent.

.31) Simplfy -JL- L - jj-
1/^ of? \ ^^

(32) Find^the vulgar fraction equivalent to
'DO

(33) Which is the better investment, the 3^ per cents, at

91, or the 4 per cents, at 103 ?

How much mv.si a man invest in the former that he may
have a yearly income of $4851, after paying an income tax
of 2 cents in the dollar ?

(34) Two ships get under weigh at the same time for the
same port, distant 1200 miles ; the faster vessel averages 10
knots an hour, and arrives at the port a day and a half before
the other: what will the latter vessel average an hour?

(35) Divide ^7.50 between two men, so that one may
receive half is much again as the other.

(36) A man has $3430 stock in the 3^ per cents, at S34

;

when the stock rises 2 per cent, he transfers his capital to
the 4 per cents, at 98 : find the alteration in his income.

(37) The weight of the water contained in a rectangular
cistern 8 ft. long, 7 ft. wide, is 93| cwt. If a cubic foot of
water weigh lOUO oz., find the depth of water in the cistern.

(38) If 83 is the discount off 8333 for 2 mos., what was
the rate per cent. ? What should be the discount off §333
for 1 year ?

(39) The height of a tower on a river's bank is 55 feet, the
length of a hue fi'om the top to tlie opposite bank is 78 feet

;

what is the breadth of the river ?

^ (40) How many yards of matting 2*4 feet broad will cover

a floor that is 27 '13 feet long and 20-16 feet broad ?

^ (41) Simplify the fraction

Ijof li~fof Ij _^ 2^

_3i_ Ji • 17

2 "^ lU
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(42) If I of li of an estate be worth §300, what will be

2 —
the value of -7- of the estate ?

(43) Of an electric cable j^ rests on the bottom of the sea,

t'j hangs in the water, and 2B4| yards are employed on
land : what is the length of the cable ?

(44rO Extract the cube root of 16777216.

(45) At what price must an article, which coet ISs., be
sold so as to gain 10 per cent. ?

(46) The number of disposable seamen at Portsmouth is

800, at Plymouth 756, and at Sheerness 404. A ship is com-
missioned, whose complement is 490 seamen. How many
must be drafted from each place so as to take an equal pro-

portion ?

(47) (a) Find the difference between the simple and com-
pound interest of $416.66f for 2 years at 8 per cent.

(6) Find the rate of interest, when the discount on $211.60

due at the end of H years is $27.60.

(48) What sum will amount to §3213 in ten years at 8

per cent, simple interest ?

(49) The length of a rectangular field which contains 4 ac.

3 ro. 14 po. 26i sq. yd. is 260 yd. 1 ft. 4 in., what is its

breadth ?

(50) A room is 14 ft. 3 in. high, 20 ft. wide, 24 ft. long,

what will it cost to paper it with a paper 2^ ft. wide, whose
price Hid. per yard ; allowing 8 it. by 5 ft. 3 in. for each of

four doors, 10 ft. by 6 ft. 8 in. for each of two windows, and

6 ft. 6 in. by 5 ft. for a fireplace ?

(51) Simphfy the fraction

3- '

3 + i

3-i
(5?) Fi'rd the value of

•003 of £1. 5s. 4- -069 of £ 5- '8 of 2s. dd.

(53) If f of the cargo of a ship be worth §16000, what will

be the value of | of § of the remainder ?

(54) A can mow 5 acres of grass in 3 days, B 7 acres in

9 days, C 11 acres in 12 days : in how many days can they

jointly mow 121 acres ?
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(55) A watch, which is 5 m. 40 s. fast on Monday at noon,
is 2 m. 51 s. fast at midnight on the following Sunday : what
did it lose in a day ?

i56) The rent of a farm is $720, and the taxes are 14|.

per Cent, on the rent : find the amount of rent and taxes
together ?

(57) Three persons divide the cost of an entertainment
amongst them in such a manner that the first pays \ of the
whole, and the second f of what the first pays, and the third
pays the remainder, which is $2.50 : what is the amount of

the bill ?

(58) If an income of $1200 pays $18 for income ta::, how
much must be paid on an income of $750 when the tax is

half as much again ?

(59) A invests $552 in the 3:^ per cents, when they are at
92 ; B invests $679 in the 3 per cents, when they are at 97.
Find the difference of their incomes.

(60) What is the cost of the carpet for a room, the dimen-
sions a£ which are 21 feet long, 15^ feet wide, at 42-| cents
per square yard ?

(61) Simplify:

m + H , 3M s, /2^^2i\\ _^281
\H + H ml \2| • 8/,/ 1-405

(6a) A regiment marching 3^ miles an hour makes 110
steps in a minute : what is the length of the step ?

(63) How long would a column of men, extending 3420
feec in length, take to march through a street a mile long at
the rate of 58 paces in a minute, each pace being 2^ feet ?

(64) A street being 850 feet long, and the width of the
pavement on each side being 5 ft. 3 in. find the cost of pav-
ing it at 37^ cents a square foot ?

(65) Two pipes together fill a cistern in 1 hour : one of
them alone fills it in 1^ hour. How long will it take the
other to fiU it ?

(66) How many hours a day must 42 boys work, to do in
45 days what 27 men can do in 28 days of 10 hours long ; the
work of a boy being half that of a man ?

(67) At what rate will the simple interest on §125 amount
to$13.12iin l^year?

(68) What principle will give §616 simple interest in 5^
years at 6| per cent ?
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(69) A log of timber is 18 feet long, 1 foot 4 inches xride.

and 15 inches thick. If a piece containing 2^ solid feet, be
cut off the end of it, what length will be left ?

(70) If 8 guineas be expended in purchasing BrusBels

carpet, f yd. wide, at 3s. 6d. a yd., for a room 20 ft. long
and 16 ft. 9 in. broad ; how much of the floor will remain
uncovered ?

H4-2i . f -06

(71) Simplify ^ -
, o^ ^ - ~. " -^

2+i
(72) Find the value of

•02 of ^1 + -03 of 75. 6rf. -}- -014 of 2s. 9d.

(73) Extract the square root of 30712-5625 of ^^\ ; and
c: -000000133225.

(74) A bankrupt owes $7850, and pays 37^ cents in the

dollar. How much did his creditors jointly lose ?

(75) If 14 men can mow 35 acres of grass in 6 days of 10
hours each, in how many days of 12 hours each can 3 men
mow 24 acres?

(76) If 9 men or 16 women could do a piece of work in

144 days, in what time would 7 men and 9 women do it,

working together ?

(77) Divide $2849 among A, B, and G, in the pioportion

of -7, -28, and -056.

(78) The mathematical discount on a sum of money for

2 years is $360 ; the interest on the same sum for the same
time is $400 ; find the sum and the rate per cent.

(79) Find the gain or loss per cent., in buying oranges at

$2.50 per hundred and selhng them at 8 for 12 cents.

(80) What will be the cost of papering a room 21 ft. long

by 15 ft. broad and 11 ft. high, which has two windows each
9 ft. high and 3 feet wide, a door 7 ft. high and 3 ft. 6 in.

wide, and a fire place 4 ft. high by 4 ft. 6 in wide, with
paper, 2 ft. 3 in. wide at 9s. a piece ; the price of putting it

on being 6d. per piece, and each piece containing 12 yards ?

(81) Simplify

(1) 21-1^+ 9f,
4i-2J^ + 13x\

(2) (371 -1-908) X 7-08
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(82) A man owns ^\. of a mine, and sells "ISSi of his

share ; what fraction of the mine has he left ?

(83) A and B can do a piece of work in 8 days, B and C
can do it in 12 days, and A, B, and C can do it in 6 days.

In how many days can A and C do it ?

(84) A clock which gains 7h minutes in 24 hours is 12
minutes fast at midnight on Sunday. What o'clock will it

indicate at 4 o'clock on Wednesday afternoon ?

(85) Gunpowder being composed of 33 parts of nitre, 7
of charcoal, and 5 of sulphur ; find how many pounds of

each will be required to make 30 lbs. of powder.

(86) What is the difference between Interest and Dis-
count ? Which of the two is greater '?

Find the difference between the Interest and Discount on
31639 for 4| mos. at 6-1^5 per cent.

(87) Find the difference between the true and bank dis-

counts on a note of $10400 due in six months, (days of grace
included) at 8% per annum.

(88) I of A's stock was destroyed by fire, | of the re-

mainder was injured by water and smoke ; he sold the
uninjured goods at cost price, and the injured goods at a
third of cost price. He reahzsd $1155. What did he lose

by the fire.

(89) Having given that the weight of a cubic foot of water
is 1000 oz., and that the imperial gallon contains 277-274
cubic inches, find the weight of a pint of water.

(90) A room is 22 ft. 6 in. long, 20 ft. 3 in. wide, and 10
ft. 9 in. high. Find the cost of carpeting the room at §1.20
a square yard, and of papering the walls at 20 cents a square
yard.

(91) Simplify:

•004 -r- -0005

2-423 -j- 3-576 + 2-0001911

(92) The quotient in a division question equals six times the
divisor, and the divisor equals six times the remainder

; the
three amount together to 516 ; find the dividend.

(93) Add together -60625 of ^1 + -142857 of Us. lOid.,
and ^1 of r'x of ^'3. 5s. Id., and express the result as the
decimal of 27 shillings.

(94) A clock gains 3^ minutes a day; how must the
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hands be placed at noon so as to point to true time at 7h.
30 m. P.M. ?

(95) A person invests $750 at simple interest, and at the

end of 3 years and 8 months he finds that he possesses

$956.25 ; at what rate per cent, per an, was his profit ?

(96) A person's half-yearly income is derived from the

proceeds of $4550 at a certain rate per cent., and $5420 at 1

per cent, more than the former. His whole income is $453.

Determine the rates.

(97) What will be the cost of enclosing a rectangular gar-

den, 90 yd. long and 30 yd, 2 ft. 3 in. broad, with a wall

8 ft. 4 in. high, at the rate of $1.20 per superficial square

yard F

(98) A person invests <£10000 in 3 per cents, at 75, and
when they rise to 78 he sells out and invests the produce in

bank shares at £208 each, which pay a dividend of £8 per

share. Show that his income is not altered.

(99) What must be the least number of soldiers in a regi-

jient to admit of its being drawn up 2, 3, 4, 5 or 6 deep,

and also of its being formed into a solid square ?

(100) If $40 is a proper discount off $360 for 8 months,

what should be the 12 months' interest on $360 ?

(101) Multiply 57875 by 729819, with three lines of multi-

plication, and divide 123456 by 63, using short division.

(102) A French metre = 1*0936 of a yard, and a centi-

metre is the hundred part of a metre. Find a centimetre

in decimals of an inch to 4 places.

(103) A and B can do a piece of work in 4 days, B and C
in 5f days, and A and C in 4| days. In what time can each

do the work separately ?

(104) M starts from C and travels towards D at a rate of

6 miles per hour; two hours afterwards N starts from C,

and going 10 miles per hour reaches D 4 hours before M.
Find the distance from C to D.

(105) Find the simple interest on $2733| at 4 per cent, for

3 years and 9 months; and determine what sum will amount
to $926.10 in 3 years at 5 per cent, compound interest.

(106) Find the difference between the discount on $1622.50

for 14 months a 7 per cent, per ann. and the interest on

$1760 for 16 months at 6 per cent, per ann.

(107) A women buys a certain nnmber of apples at 3 a
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penny, and the same number at 2 a penny ; she then mixes
them and sells them at 5 for twopence. How much does she

gain or lose per cent.

(108) A person, by disposing of goods for S182, loses 9 per

cent. What ought tl ey to have been sold at to reahse a

profit of 7 per cent. ?

(109) Find the cost of papering a room 14 ft. 5 in. long,

13 ft. 7 in broad, and 12 ft. 3 in. high, with paper at 14| cents

per square j-ard. In the room are 4 windows 4 ft. by 3 ft.,

2 doors 6 ft. 6 in. by 2 ft. 5 in., and a fireplace 5 ft. by 4 ft.

(110) The external dimensions ol a box without a lid are,

length 4 feet, breadth 3 feet, depth 2 feet, and the thickness

of the sides and bottom is the same, namely 1 inch ; if the

cost of a cubic yard of the material is 9^., and the cost of

making the box = j\ of the cost of the material, what will

the box cost ?

(111) Eis^ht bells begin tolling together at the same in-

stant, and they toll at intervals of 1, 2, 3, 4, 5, 6, 7, 8 seconds
respectively : after what time will they be again tolling at

the same instant ?

(112) SimpUfy

H-joUl _ X _ f 3i . _2 _5_ 4
)

4

f of ^^ + 5^ • ^ 17 m 18 ^^7r 7

(113) A, B. and Care partners. A receives two-fifths of

the profits, B and C dividing the remainder equally. A's
income is increased by 8220 when the rate of profit rises

from 8 to 10 per cent. Find the capital of B and C.

(114) A railway train having left a tei-minus at noon is

overtaken at 6 p.m. by another train, which left the same
terminus at 1 p.m. If the former train had been 10 miles
farther on the road when the latter started, it woiild not
have been overtaken till 8 p.m. Find the rates of the trains.

(lloj A person invests £5000 in Turkish 6 per cent, stock
at 80 ; find the rate of interest he gets for his money.
"When his stock has risen to 104 he sells out, and buys ^'20

railway shares at i"18, which pay dividend at the rate of 4i
per cent. Find the alteration in his income.

(116) If 6 men and 2 boys can reap 13 acres in 2 days,
and 7 men and 5 boys can reap 33 acres in 4 daj's.. how long
will it take 2 men and 2 boys to reap 10 acres ?
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(117) The cost price of a book is S4.75, expense of the
sale 6 °/o, profit 24 % ; what is the retail price ?

(118) Show that the simple interest on $625 for 8 months
at 7 % is equal to that on $1093.75 at 8 °jo for 4 months.

(119) One clock gains 4 minutes in 12 hours, and another
loses 4 minutes in 24 hours. They are set right at noon on
Monday. Determine the time indicated by each clock,

when the one appears to have gained 16J minutes on the
other.

(120) A rectangular court is 50 yards long and 30 yards
broad. It has paths joining the middle points of the oppo-
site sides, of 6 ft. in breadth, and also paths of the same
breadth running all round it. The remainder is covered
with grass. If the cost of the pavement be 12\ cents per
square foot, and of the grass 70 cents per square yard, find

the whole cost of laying out the court.

(121) How many times does the 29th day of the month
occur in 400 consecutive years ?

(122) A creditor, agreeing to receive $281.25 for a debt,

finds that he has been paid at the rate of 62^ cents in the

dollar ; how much was the debt ?

(123) A, B, and C rent a meadow for $43. A puts in 10
horses for 1 month, B 12 oxen for 2 months, and C 20 sheep
for 3 months. How should the expense be divided, if the

quantities eaten by a horse, an ox, and a sheep, during the

same time, be in the ratio of 4, 3, and 1 ?

(124) If the price of 9760 bricks, of which the length,

breadth, and thickness are 20 inches, 10 inches, and 12^
inches respectively, be S213.50, what will be the price of 100
bricks, which are one-fifth smaller in every dimension ?

(125) How many years' purchase should I give for an
estate, so as to get 3^ per cent, interest for my money ?

(126) How often between 11 and 12 are the hands of a
clock an integral number of minute spaces apart ?

(127) A and B walk a race of 25 miles ; A gives B 45

minutes' start ; A walks uniformly a mile in 11 minutes,

and catches B at the 20th milestone : find B's rate, and by
how much he lost in time and space.

(128) A debt is due at the end of 4| months
; ^ is paid

immediately, and I at the end of 3 months ; when ought

the remainder to be paid '?
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(129) A man, by selling out of a 3 per cent, stock at 99

gains 10 per cent, on his investment. At what price did he

buy, and what was his income, supposing that he realized

$15345 i

(130) A tank is 8 ft. long, 5 ft. 4 in. wide, 4 ft. 6 in. deep.

Find the number of gallons it contains, having given that 1

cub. ft. of water weighs 1000 oz., and that a pint of water

weighs a pound and a quarter.

(131) Simphfy

1 _ l± 2\ _ /_13 1\ _ 2 3

7i of 3f-i-+ 3A \rd 9
j \ 3 "^ 6/ • 3 ^^ 8

of 63.

(132) In a dormitory ^4 °^ *^® hojs are in the upper

school, I of the remainder in the middle, and the rest, 8 in

number, in the lower ; find the number in the dormitory.

(133) The circumference of the fore-wheel of a carriage is

8 feet, and that of the hind-wheel is 10 feet ; in what dis-

tance will the fore-wheel make 100 revolutions more than
the hind-wheel ?

(134) A and B receive $1.37^ for digging a garden. They
work at it together for 4^ hours ; B then left, and A finished

tlie work in 3^ hours. How should the pay be divided ?

(135) What are the two exact times when the hands of a
watch are equally distant from fig. III. ?

(136) In how many years will $320 double itself, at 7t
per cent, simple interest ?

(137) A. person invests the present value of £2358 due two
y^ars hence at 4 per cent, in gas-shares, which pay at the
rate of nine per cent. ; he gives £144 for each share of £100 ;

what is his annual income, and what rate per cent, does he
make of his money invested in the gas-shares ?

(138) At billiards A can give B 5 points in a game of 50,

and C 10 points in 50 ; how many points can B give in a
game of 90 ?

(139) How much money must one invest in 3 per cent.

Consols, when they are at 10 per cent, below par, in order
to have an income of £2000 a year ?

(140) A level reach in a canal, 14 miles 6 furlongs long,

and 48 feet broad, is kept up by a lock 80 feet long, 12 feet

broad, and having a fall of 8 ft. 6 in. ; how many barges
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might pass through the lock before the water ia the uppnr
canal was lowered one inch ?

'^-^ (141) Find the value of „4 ^f 3 X I-r-^' of $5.67.

(142) A can do a piece of work in 6 days, which B can
destroy in 4. A has worked for 10 days, during the last 5 of

which B has been destroying ; how many days must A now
work alone, in order to complete his task ?

(143) Two cisterns of equal dimensions are filled with
water, and the taps for both are opened at the same time.

If the water in one will run out in 5 hours, and that in the

other in 4 hours, find when one cistern will have twice as

much water in it as the other has.

(144) If 3 men, 4 women, 5 boys, or 6 girls, can perform
apiece of work in 60 days, how long will it take 1 man, 2.

women, 3 boys, and 4 girls, all working together ?

(145) Two trains start at the same time from London and
Edinburgh, and proceed towards each other at the rates of

30 and 50 miles per hour respectively. When they meet, it

is found that one train has run 100 miles farther than the

other. Find the distance between London and Edinburgh.

(146) Two persons buy respectively with the same sums
into the 3 and 3j per cents., and get the same amount of

interest. The 3 per cents, are at 75 : at what price are the

3i per cents. ?

(147) Divide $1986.50 among A , B, and 0, in the propor-

tion of 2, 3, 1'15, and -625 respectively.

(148) If for a sovereign one can buy 11 gulden 12 kreut-

zers or 25'5 francs, and for one 20-lranc piece 9 gulden 20

kreutzers, how mi»ch per cent, is gained by buying French
gold with English gold before buying German money ?

(149) Express 69^ miles in metres, 32 metres'being taken

to be equivalent to 35 yards.

(150) Find the cost of painting the walls of a square room
14 ft. high and 18 ft. long, with two doors 8 ft. by 4, and
three windows 10 ft. by 5, the amount saved by each window
being £2. 16s. Sd. What additional height would increase

the cost by 95 ? Nine shilhngs.

2i 21
-\-Jl

2f
"^

3i + 91
(10., Simplify ^f+ ^M-af + i + I of 2^,^
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(152) Two lines are 41 '06328 inches and -0438 of an inch
long respectively. How many lines as long as the latter can
be cut off from the former, and what will be the length of
the remaining line ?

(153) A and B start to run a race ; their speeds are as 17
to 18. A runs 2^ miles in IG min. 48 sec. ; B finishes the
course in 34 minutes : determine the length of the course.

(154) A boat's crew row over a course of a mile and a
quarter against a stream which flows at the rate of 2 miles
an hour, in 10 minutes. The usual rate of the stream is half
a mile an hour. Find the time which the boat would take
in the usual state of the river.

(155) A person pays one tax of lOd. in the £, and anotlier
of 5 per cent, on his income. His remaining income is i'545.
What was his original income ?

(156) A man invested 814350 in the U. S. 6's at 107^ the
brokerage being ^% ; what will be his clear income after an
income-tax of 5% is deducted?

(157) A soldier has 5 hours' leave of absence : how far may
he ride on a coach which travels 10 miles an hour, so as to
return to the camp in time, walking at the rate of 5 miles an
hour ?

(158) Two trains start at the same time, the one from
London to Norwich, the other fi-om Norwich to London. If
they arrive in Norwich and London respectively 1 hour and
4 hours after they passed each other, show that one travels
twice as fast as the other.

(150) When ^170 will purchase 4233 francs, what is the
course of exchange between London and Paris ? And if 503
gold pieces of 20 francs contain as much pure gold as 400
sovereigns, what is the par of exchange between London and
Paris?

(160) A hollow cubical box, made of material which is 1-3
inches in thickness, has an interior capacity of 50*653 cubic
feet : determine the length of the outside edge of the box.

1+4
^ aei) Simplify (e? of j^^j .-__Ai

(162) Gold of the value of £423267 arrives from Austraha;
what IS its weight in lb. avoirdupois, the price being i'3. 18s.
per oz. troy, and 1 lb. avoirdupois being equal to 2y^ oz.
troy?
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(163) A can do one-half of a piece of work in 1 hour, B
can do three-fourths of the remainder in one hour, and C
can finish it in 20 minutes : how long would A, B, and C
together take to do it ?

(164) If I pay $750 now for a debt of $771,091 not yet

payable, and money be considered worth 7^ per cent, per
annum, when will the debt be due ?

(165) Two equal wine-glasses are filled with mixtures of

spu'it and water in the ratios of 1 of spirit to 3 of water and
1 of spirit to 4 of water : when the contents are mixed in a
tumbler, find the strength of the mixture.

(166) At what per cent, in advance of cost must a mer-
chant mark his goods so that after throwing off 20 % of the

marked price he may make a profit of 25 per cent.

(167) A man receiving a legacy of S345 10 invested one-

half in Dominion 6 per cents, at 101, and the other half in

U. S. 5 per cents, at 84^, paying brokerage at |- % ; what
annual income did he secure from his legacy ?

(168) A piece of work must be finished in 36 days, and 15

men are set to do it, working 9 hours a day ; but after 24

dajs it is found that only three-fifths of the work is done. If

3 additional men be then put on, how many hours a day
will they all have to labour, in order to finish the work in

time ?

(169) Of two stalactites hanging from the flat roof of a

cavern, one is 1*02 inches longer than the other, and the

shorter one increases in length at the rate of 3*014 iacherf in

a century. Find the rate of increase of the other, in order

that they may be of the same length at the end of 125 years.

(170) Two men A and B, start from Cambridge, at 4 and
5 o'clock, A.M. respectively, to walk to London, a distance of

50 miles; 5 passes A at the twentieth miles-^tone, and reach-

es London at 5 p.m. When will A arrive there ?

(171) Find the square root of 10747*4689, and the cube
root of 189119224.

(172) A person can read a book containing 220 pages,

each of which contains 28 lines, and each line on an average
12 words, in 5^ hours ; how long will it take him to read a
book containing 400 pages, each of which contains 36 lines,

and each line on an average 14 words ?

(173) The whole time occupied by a train 120 yards long,
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travelling at the rate of 20 miles an hour, in crossing abridge
is 18 seconds ; find the length of the bridge.

(174) If 20 men, 40 women, and 50 children receive

$4200 among them for seven weeks' work, and 2 men
receive as much as 3 women or 5 children, what sum does a
woman receive per week ?

(175) Two clocks begin to strike 12 together ; one strikes

in 35 seconds, the other in 25 ; what fraction of a minute is

there between their seventh strokes ?

(176) A speculator bought 43 shares in a mine at 35^, and
kept them till they dropped to 11^, when he sold out and
bought with the proceeds 6 per cent, railway stock at 28 pre-

mium ; find his annual income from the latter investment.

(177) Two clocks strike 9 together on Tuesday morning.
On Wednesday morning one wants 10 minutes to 11 when
the other strikes 11. How much must the faster be put
back, that they may strike 9 together on Wednesday even-
ing ?

(178) How much ore must one raise, that on losing ^l in

roasting and y^ of the residue in smelting, there may result

506 tons of pure metal ?

(179) If a population is now ten millions, and the births

are 1 in 20 and the deaths 1 in 30 annually, what will the
population become in 5 years ?

(180) There are two rectangular fields equal in area ; the
sides of one are 945 yards and 1344 yards in length, and the
longer side of the second is 1134 yards ; what is the length
of its shorter side, and how many acres are there in each
field?

(181) The masters of a school are '0416 of its whole num-
ber, but after 40 new boys have been added the masters be-

came -0375 of the whole. How many boys and masters
were there before the new boys came ?

(182) Divide $350 among 4 persons, so that B may have
three times as much as ^, C half as much again as A and B
together, and D as much as ^, J5, and (J together,

(183) By selling a house for $3700 I lost 7i per cent.;

what must I have sold it for to have gained 12^ percent. ?

(184) Find the difference between the interest and dis-

count on $1265 for 73 days at 6/o ?

(185) A merchant sells tea to a tradesman at a profit of
60 per cent., but the tradesman becoming a bankrupt pays
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87 J cts. in the dollar. How much does the merchant gain

or lose by the sale ?

(186) What sum must a man hivest in the 6 per cent.

County bonds at 101^ in order to have a clear income of

$1424,80 after paying an income tax of 1^% on all over $400?

(187) A baker's outlay for flour is 70 per cent, of his gross

receipts, and other trade expenses 20 per cent. The price

of flour falls 50 per cent, and other trade expenses are

thereby reduced 25 per cent. What reduction should he
make in the price of a 15c. loaf, allowing him still to realize

the same amount of profit ?

(188) What is the average annual profit of a business,

when a partner, entitled to * of the profits, receives as his

share for 2 years and 4 months the sum of $7890.50.

(189) If a tradesman adds to the cost price of his goods a

profit of 12|^ per cent., what is the cost price of an article

which he sells for $3.82^ ?

(190j A rectangular piece of ground 72 yaids by 45 yards

is to be laid out in 4 plots of grass, each 27 ft. by 13^ ft., and
a pond in the centre 6 yards square, to contain 252 cubic

yards of water; find the expense of gravelling the remainder

at 2f cts. per square yard, and the depth of the pond.

(191) Find the value of

5^ of| of 24-1^(1 + ^)

i-Aofjuiofr^l
(192) If 12 men or 18 boys can do f of a piece of work in

6^ hours, in what time will 11 men and 9 boys do the rest ?

(193) Find the principal sum on which the simple interest

in 2:^ 5'ears at 6^% per annum is $1068.75.

(194) The compound interest on a certain sum at 4 per

cent, for 2 years exceeds the simple interest for the same

time at the same rate by $6 ; what is the sum ?

(195) Two ships are built. Twice as many ship-carpen-

ters are employed about the first aa about the second ; the

first is built in 9 months, the second in 8 months ; the wages

of each man of the first set are 25 cents per hour, and they

work 12 hours a day ; the wages of each of the second set

arc 1 3 cents per hour, and they work 10| hours a day. The

cost of the first in carpenters' wages was $30000 ; what was

that of the second ?
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(196) A person leaves $12670 to be divided among bis five

cbildreu and tbree brotbers, so that, after the legacy duty
has been paid, each ebild's share shall be twice as great as

each brother's. The legacy duty on a child's share being
one per cent., and on a brother's three per cent., find what
each will receive ?

(^197) Two persons, A and B, meet to setile their accounts.
A has 3:^ years previously lent B $500 ; and B has a bill of

S360.50 against A, for which he is to allow nine months' dis-

count ; if the interest in each case is 4 per cent, per annum,
what has B to pay A ?

(198) A grocer buys 4 cwt. 3 qr. 14 lb. of sugar at £1. 16s.

6d. per cwt. (long cwt.), and sells it at i^d. per lb. ; how
much does he g^in or lose per cent. ?

(199) If when 25 per cent, is lost in grinding wheat, a
country has to import 10000000 quarters, but can maintain
itself on its own produce if only 5 per cent, be lost, find the
quantity of wheat grown in the country.

(200) A man rows down a river 18 miles in 4 hours with
the stream, and returns in 12 hours ; find the rate at which
he rows, and the rate at which the stream flows.

ROl) SLjwthat
1
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(206) Compound interest reckoned quarterly at 2% is equal
to what interest reckoned yearly ?

(207) A person having $9790 in the Toronto city 6 per
cent, bonds sells out at 98^, and invests the proceeds in Bank
of Montreal stock at 177i, which pays a dividend of 12 per
cent, per annum. Find the change in his income, broker-

age in each transaction being i%.

(208) I buy wheat at 39s. a quarter, and some of a supe-

rior quality at 6s. per bushel : in what proportions must I

mix them, so as to gain 25 per cent, by selling the mixture
at 57s. 6d. per quarter ?

(209) The weight of a cubic foot of water being 1000 oz.,

find the weight of a rectangular block of gold, 8 inches in

length, 2 inches in thickness, and 3 in breadth ; the weight
of a mass of gold being 19 "26 times the weight ot an equal
bulk of water.

(210) The content of a cistern is the sum of two cubes
whose edges are 10 inches and 2 inches, and the area of its

base is the difference between two squares whose sides are

li and It feet. Find its depth.

(211) Find the value of '857142857 of £10. 14s. Id. accu-

rately ; and show that the error committed by neglecting all

decimals of an order higher than the fifth is less than -^-^

of a penny.

(212) The sum of $327 is borrowed at the beginning of a
year at interest, and after 9 months have passed $400 more
is borrowed at a rate of interest double that which the former
sum bears. At the end of the year the interest on both
loans is $26.35. What is the rate of interest in each case ?

(213) A dealer purchases a liquid at 4s. the gallon, and
dilutes it w'th so much water that, when he sells the com-
pound at 3s. a gallon, he gains 20 per cent, on his outlay.

How much water is there in every gallon of the compound
sold ?

(214) The discount on $566.50 for 9 months is $16.50:
find the rate of interest.

(215) A merchant lost a cargo at sea which he had in-

sured ; the broker offered him a sum of money for his loss,

which the merchant refused as being 10 per cent, below the

estimated value of his loss; the broker then offered $379.75

more than he offered at first, and the whole amount of the
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second offer was 5^ per cent, in excess of the estimated
value. What was that value ?

(216) A man wishing to sell a horse, asked 25 % more
than it cost ; he finally sold it for 15 % less than his asking
price, and gained $5.75. How much did the horse cost and
what was the asking price ?

(217) If 15 masons, working 10 hours a day, can build a

wall 6 ft. high and 100 yd. long, in 6 days, how long will it

take 7 masons, working 9 hours a day, to build a wall 9 ft.

high and 140 yd. long?

(218) A bankrupt's assets are S2700, out of which he pays
75 cents in the dollar on half his debts, and 60 cents on the

other half. \Yhat is the amount of his debts ?

(219) If a ship containing 150 hhd. of wine pays for toll

at the Suez Canal, the value of 2 hhd., wanting 830 ; and
another, containing 240 hhd., pays at the same rate, the

value of 2 hhd. and $90 besides ; what is the value of wine
per hhd. ?

(220) x\ picture-gallery consists of three large rooms ; the

first is 20 yd. long, 20 yd. broad, and 6 yd. high ; the other

two are 20 yd. long, 20 yd. broad and 5 yd. high. Sup-
posing the walls to be covered with pictures, except the

eoors, which are 8 ft. high and 3 ft. wide, and of which each
room has two, what will be the number of pictures, the
average size being 8 feet by 3 feet ?

3-5 - 1-83 1 3-1 X -101
(2.1) Simplify ^-.-^^ X i- . -^:j-

31-36
(222) Find the square roots of 15376 '248001 and ga.gg

(223) A general, after losmg a battle, found that he had
only two-thu-ds of his army left fit for action ; one ninth of
the army had been wounded, and the remainder, 2000 men,
killed or missing ; of how many did the army consist before
the battle ?

(224) A contractor sends in a tender of $20,000 for a cer-

tain work ; a second sends in a tender of $19000, but stipu-

lates to be paid $2000 every three months ; find the differ-

ence between tenders, supposing the work in both cases to

be finished in two years, and money to be worth 7^ per cent,

simple interest-
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(225) What sum of money must be left in order that, after

a legacy duty of 10 % has been paid, the remainder being

invested in the Dominion 5 per cants, at 91| may give a

yearly income of ^450, brokerage at ^ %.

(226) If two boys and one man can do a piece of work in

4 hours, and two men and one boy can do the same in 3

hours, find in what times a man, a boy, and a man and a

boy together, respectively, could do the same.

(227) Show that the interest on $15840 for 3 months at

8 per cent, is equal to the discount on $3696 for 15 months
at 7h per cent.

(228) A piece of work has to be finished in '36 days, and
15 men are set to do it, working 9 hours a day ; but after 24

days it is found that only three-fifths of the work is done
;

if 3 additional men be then put on, how many hours a day
will all have to work so as to finish the task in time ?

(229) The interest on a certain sum at at simple interest is

3360, and the discount $340 for the same time and rate.

What is the sum ?

(230) The breadth of a room is twice its height and half

its length, and the contents are 4096 cubic feet. Find the

limensions of the room.

(231) If 1 lb. of tea be worth 50 oranges, and 70 oranges

be worth 84 lemons, what is the value of a pound of tea when
a lemon is worth a penny ?

(232) At a certain battle two-thirds of the defeated army
ran away with their arms, five-sevenths of the remainder

left their arms on the field, and of the rest seven-eights were

missing, the remaining 500 being either killed or wounded.

Find the whole number of the army.

(233) If gold be at a premium of 20 per cent., and a person

bny goods marked 135 dollars, and offer gold to the amoimt
of 135 dollars, what change ought he to receive in notes, 5

per cent, being abated for ready payment ?

(234) Show that the difference between the interest and
Ihe discount on the same sum for the same time is the

iuterest of the discount.

(235) I bought 20 lbs. of opium by Avoir, wt. at 55 cts. per

oz., and sold by Troy wt. at 60 eta. per oz. Did I gain or

lose and how much ?

(236) By investing a certain sum of money in the 6 per

cents at 9H a man obtains an income of $320 ; what would
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ae obtain by investing an equal sum in the 5 per cents at 80.

(237) A tradesman makes a deduction of 10 per cent, for

ready money on a bill of $28 due in 12 months, receiving

^25.20. Find the difference between this sum and the pre-

sent worth of the debt, reckoning interest at 10 per cent.

(238) M invests one-third of his property in bank stock,

one-sixth in Consols, and the remainder in railway shares.

When he sells out he makes a profit of 5 per cent., 3 per
cent., and 2 per cent, respectively on the investments, and
realise £'6190. Required the amount of his property
originally.

(239) Mr. A sent $3681 to his agent with instructions to

deduct his com. at 2^%, and invest the balance in flour at

37.50 per bbl. If the cost of fi-eightage and insurance
amounts to $119, at what must the flour be sold per bbl. so

as to make a profit of 20% ?

(240) How many bricks, 9 inches long, 4^ broad, and 4
thick, will be required for a wall 60 feet long, 20 ft. high,

and 4 ft. thick, allowing 6^ per cent, of the space for mortar?

(241) What is the value of

•25 of /:r of §3~~i of 8 guineas ?
2 3

(242) A work can be accomplished by A and ^ in 4 days
;

by A and C in 6 days ; by B and C in 8 days. Find in what
time it would be accomplished by all working together.

(243) A man hu'ed a labourer to do a certain amount of
•vork, on the agi-eement that for every day he worked he
.should have $1.50, but that for every day he absented him-
self he should lose 60 cents. He worked twice as many days
as he absented himself, and received on the whole $72.
Find how long he was doing the work.

(244) A legacy of $146000 is left to three sons in the pro-
portion of i,

f , and i respectively : Ihow much will each
receive ?

(245) If §10 is a proper discount off 8210 for 3 months,
what should be a proper discount off the same sum for 1

year?

(246) The price of gold in this country is £3. 17s. 104(/.

an ounce
; find the least number of ounces which can be

coined into an exact number of sovereigns, and the numbei
of sovereigns so coined.
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(247) A merchant in Toronto instructed his agent in Mon-
treal to sell a consignment of flour at S7.50 per barrel and
invest the procr^eds in Montreal bank stock at 174|, which
pays half-yearly dividends of 7 %. If the merchant's first

dividend is $445.50, and commissions of 1 % and i % be
allowed on the transactions, respectively, how many barrels
of flour were sold ?

(248) State the connection between Troy and Avoirdupois
weights. A ring weighs 1 dwt. 4 gr., and is wortn ^1. 2s.

;

if 1050 of such rings be packed in a box weighing S^ lb.,

what would it cost to convey them 144 miles at the rate ot

OS. per long ton per mile, insurance being demanded at the
rate of | per cent. ?

(249) How long will it be before $2500 put out to com
pound interest at 10 per cent, per annum will obtain

S1727.58| as interest ?

(250) The breadth of a room is two-thirds of its length land

three-halves of its height, and the contents are 5832 cubi?

feet. Find the dimensions of the room.

I

(251) Multiply 32856 by 121711, using 3 lines of multi-

plication onl5^

, 2-8 of 2-27 4-4-2-83 6*8 of 3
(252 Sunphfy —

1- —; r-r- of^
1-136 1 •6+2-629 2*25

(253) An agent received #21.70 for collecting a debt of

$2480. What rate was his commission ?

(254) A man sells out of the U. S. 6's 5-20 of 85 at 92^ and
realizes $25760. If he invest the proceeds in Erie R. R.
stock at 45, which pays a yearly dividend of 8^%, what
alteration in his income has ensued, brokerage on each of

the two transactions being -|% ?

(255) A farmer bought a horse for a bill of $292, due in 1

month, and sold him for a bill of $348, due in 4 months.
What did he gain per cent., money being worth 4|^% ?

(256) A man and a boy are to work on alternate days at

a piece of work, which would have occupied the boy alone

13 days. If the boy take the first day, the work will he

finished half a day later than if the man commences. Find
how long they would take to do it working together.

(257) Two men invest $300 and $100 in a machine ; it

works 5 months for each of them ; determine what one

must pay the other, if they would have mode 30 per cent,

on the money by letting the machine.
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(258) A owes B ^2725, and offers to pay him at a certain

rate of discount instantly, instead of at the end of two years,

when the debt will be due. B can place out the money,
which he will receive, at 5 per cent, interest, and by that
means gain S25 on the transaction. At what rate is the
discount calculated ?

(259) If 36 men, working 8 hours a day for 16 days, can
dig a trench 72 yards long, 18 wide, and 12 deep, in how
many days will 32 men, working 12 hours a day, dig c
trench 64 yards long, 27 wide, and 18 deep ?

(260) A man discounts a bill of £180 drawn at 4 months
at 60 per cent, per ann., and insists on giving in part pay-
ment 5 dozen of wine, which he charges at 4 guineas a
dozen, and a picture, which he charges at £19. How much
ready money does he pay ? If the cost to the man of the
wine and the picture be only one-fourth of the sum he has
charged for them, what is the real interest the man has been
charsred ?

(261) One-tenth of a rod is coloured red, one-twentieth
orange, one-tbirtietli yellow, one-fortieth green, one-fiftieth

blue, one-sixtieth indigo, and the remainder, which is 302
inches long, violet, what is the length of the rod ?

(262) The discount on a certain sum due 9 months
hence is $20, and the interest on the same sum for the same
lime is $20.75. Find the sum and the rate of interest.

(263) Two persons, walking at the rate of 3 and 4 miles
per hour respectively, set off fi-om the same place in opposite
directions to walk around a park, and meet in 10 minutes.
Find the length of the walk round the park.

(264) In a hundred yards race A can give B four and C
five yards start : if B were to race 0, giving him one yard in
a hundred, which would win ?

(265) A man buys an article and sells it again so as to
gain 5 per cent. If he had bought it at 5 per cent, less, and
Bold it for SI less, he would have gained 10 per cent. Find
the cost price.

(266) If the difference between the simple and compound
:;erest on a sum of money for two years at 5 per cent, be
;, find the sum.

^267) If 7 per cent, be gained by selhng goods for $69.55,
what will be gained or lost by selling them for 861.75.

(263) A draft on Dublin for ^360 cost $1,736.10; what
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was the course exchange com. charged at the rate of ^ per
cent?

(269) A banker, in discounting a bill due in 3 mouths at
per cent., charges $16 more than the true discount. Find

the amount of the bill.

(270) A grocer mixes 18 pounds of coffee at 30 cents a
pound with 12 pounds of chicory at 5 cents a pound : at
what price must he sell the mixture to gain 25 per cent. ?

(271) The following rule has been given to divide by
3-14159: " Multiply by 7, divide by 11, then by 2, and add
Jth of j^th of the result." Find the error made in obtain-
ing 1 -i- 3*14159 by this process.

3 + 4
(272) Prove that . . ^ is greater than f and less than |

(273) The estate of a bankrupt (value $21000; is to hf
divided among four creditors, whose claims are, A's to B's
as 2 to 3, B's to Cs as 4 to 5, Cs to D's as 6 to 7, What
must each receive ?

(274) Which is the more advantages to buy flour at $6.50
on 6 months, or ^6.30 cash, money being worth 8 % ?

(275) If §10.50 be a person's income tax at 1^ cents on
(he dollar, how much on the dollar is it when his income-
tax is $12.25 ?

(276) If 9 tons 7^ cwt. of iron be sold for $1260, and the
gain on it be 20 per cent., what was the cost per cent ?

(277) I send to my agent in Montreal $3060 to invest in

tea at 75 cents per lb. ; he deducts his commission of 2 per
cent., and invested the balance. At what must I sell per lb.

so as to make a clear profit of 25 per cent, after paying
freightage $30, and insurance at the rate of ^ per cent ?

(278) A banker borrows money at 3^ per cent., and pays
the interest at tee end of the year ; he lends it out at 5 per

eent., but receive the interest half-yearly, and by this means
gains $200 a year ; how much does he borrow ?

(279) A dealer sends out 250 lbs. of tea at 80 cents per lb.

and allows 2^ per cent on the price for the expense of car-

riage. Supposing the whole amount of carriage to come to

§9.30, how much will the customer have to pay ?

(280) A plate of gold, 3 inches square and one-eighth of

an inch thick, is extended by hammering so as to cover

BUI. ace of 7 yards square ; find its proper thicknes".
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(281) A mau Laving a flock of sheep sold 8 per cent, of

them to ^, 90 to B, 3| per cent, of the remainder to (J, and
29 to D. He then had 550 left. How many had he at first ?

(282) The product of the 1st and 2nd of three numbers is

176382 ; of the 1st and 3rd is 279152 ; of the 2nd and 3rd is

215496 : what are the numbers ?

(283) Find the rate of 2 trains 150 ft. and 180 ft. long
respectively which pass each other going the same way in

15 sees., and going in opposite direction in 3 sees.

(284) By selling tea at 72 cents a pound a grocer clears ^
of his outlay. He then raised the price to 90 cents. What
does he clear per cent, by the latter price ?

(285j A grocer buys If cwt. of tea at 60 cents per lb. and
2^ cwt. of tea at 50 cents per lb., and mixes them ; he sells

2^ cwt. at 55 cents per lb. : at what rate must he sell the
remainder to gain 20 per cent, on his outlay ?

(286) In England gunpowder is made of 75 parts nitre,

10 sulphur, and 15 charcoal ; in France of 77 parts nitre, 9
sulphur, and 14 charcoal : if half a ton of each be mixed,
what weight of nitre, sulphur, and charcoal will there be in

the compound ?

(287^ A ship 40 miles from the shore springs a leak, which
admits 3f tons of water in 12 minutes. 60 tons would
suffice to sink her ; but the ship's pumps can throw out 12
tons of water in an hour. Find the average rate of saiUng
that she may reach the shore just as she begins to sink.

(288) The receipts of a railway company are apportioned
in the following manner : 48 per cent, for the working ex-
penses, 10 per cent, on one-fifth of the capital, and the
remainder, $32000, for division among the holders of the
rest of the stock, being a dividend at the rate of 4 per cent.

';

find the capital and the receipts.

(289) If the discount on a sum due at the end of 2| years
je 1^ of the simple interest, at what rate is that calculated ?

(290) If a crew, which can row from A to B in 60 minutes,
can row from B to A in 55 minutes, compare the rates of the
stream and boat.

(291 Simplify
(a) 2 . 1 (&) 6| + 5iX3f-7i

"^
« 1 8i+2i-4^

^^l
l|-=-(lf X 14i)
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(292) If 3 men and 5 women do a piece of work in 8 days,

which 2 men and 7 children can do in 12 ; find how long I'd

'nen, 14 children, and 15 women working together will take

; do it.

(293) A person possessing ^10000, 3 per cent, consols,

sells out when they are at 93f , and invests the proceeds in

4 per cent, stock at 101^ : find the change in his income,

allowing ^ per cent, commission on each transaction.

(294) Five men do '6006 of a piece of wo:k in 2*12 hours:

how long will 6 boys take to finish it, it being known that 3

men and 7 boys have done a similiar piece of work in 3

hours ?

(295) A watch set accurately at 12 o'clock indicates 10

minutes to 5 at 5 o'clock ; what is the exact time when the

watch indicates 5 o'clock ?

(296) A does | of a piece of work in 20 days, and then,

gets B to help him. They work together for 2 days, when B
leaves and A finishes the work in half a day more. How
long would B have taken to do the whole ?

(297) The wages of 5 men, 3 women, and 1 child amount
to $34, a man receiving twice as much as a womao, and a

woman three times as much as a child. What will be the

wages of 6 men, 2 women, and 5 children ?

(298) If 6 per cent, be gained by selUng a horse for

$132.50, how much per cent, is lost by selling him for $115 ?

(299) A person invests 86825 in 6 per cent, stock at 91 ;

he sells out $5000 stock when it has risen to 93^, and the

remainder when it has fallen to 85. How much does he

gain or lose by the transaction ? If he invest the produce

in M. B. S., which pays a dividend of 12 per cent., at 175,

what is the difference of his income ?

(300; The flooring of a room, 14 ft. 3 in. long by 13 ft. 4

in. broad, is composed of ^ in. planks, each 8 in. wide an;]

10 ft. long. How many will be required ; and what will b *

the weight of the whole, if 1 cubic inch of wood weighs ball

an ounce ?

129-4947

(301) Find the square roots of 4957*5681 and ~QQ.rj^

(302) At what rate will $157.50 amount to $189 in 6

years ?

(303) Two bills for $273.75 and $450.87^ arc due on the

2nd and 22nd July respectively. What is iheu' value on the
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12th July, interest being reckoned at the rate of 5 per cent,

per annum ?

(304) If a cask contain 3 parts wine and 1 part water,

how much of the mixture must be drawn off and water sub-

stituted for the mixture in the cask to become half and half?

(305) Three tromps meet together for a meal ; the first

has 5 loaves, the second 3, and the third, who has his share

of the bread, pays the other two 8 halfpence ; how ought
they to divide the money ?

(306) If the discount on a bill due 8 months hence at 7i
per cent, per annum be $48.75, what is the amount of the

bill ?

(307) A began business with a certain capital. The first

year he gained 20)0, which he added to his capital ; the
second year he gained 37^°/', which he also added to his

capital ; the third year he lost 40%, and now found himself
8200 worse than when he began business. Find the capital

with which he began.

(308) A man sells two horses for $100 each, and by so

doing gains 25 per cent, on one horse and loses 25 per cent,

on the other. What did the horses cost him ? Does he gain
or lose on the whole ?

(309) The difference between the interest and the discount
on a certain sum of money for 6 months, at 4 per cent., is

^2 : what is that sum ?

(310) A cistern without a top is 27 ft. long, 22 ft. wide,
and 6 ft. 6 in. deep : what will it cost to paint it inside and
out, at 4^ cents a square yard ?

(311).



290 EXAMINATION PAPERS.

(314) I spent 25% more than my income in a certain
year ; for each of the next four years I saved 6^% of it and
then I had found that I had hved within it and had $50
besides. What was my income.

(315) A school rate of 5 mills per dollar and a general
purpose rate of 8 mills in the dollar produce a tax of $101.40

;

find the assessed value of the property.

(316) A gi'ocer has 225 lb. of tea, of which he sells 45
lb. at 72 cents per lb., and only gains 8 per cent, at this

price. He now raises the price so as to gain 10 per cent,

on the whole outlay. What is the price when raised ?

(317) If I owe $2,000, to be paid in 4 months' time, and
I pay $500 now, what extension of time ought to be allowed
me for the payment of the remainder, reckoning money to

be worth 8 per cent, per annum simple interest ?

(318) A and B run a mile race : at first A runs 11 yards,

to B's 10 ; but after A has run half a mile he tires and runs
9 yards in the time in which he at first ran 11, jB running
at his original rate. Which wins, and by how much ?

(319) A woman buys a certain number of eggs at 21 a

shilling, and the same number at 19 a shilling; she mixes
them together and sells them at 20 a shilling : how much
does she gain or lose per cent, by the transaction ?

(320) A room whose height is 11 feet, and length twice

its breadth, takes 143 yards of paper 2 feet wide for its four

walls : how many yards of gilt moulding will be required ?

(321) Simphfy

61 X 8i - T- X 11+11
T

and find their sum.

(322) Simplify (-006 of ^2. Is. Sd. + 3-454 of ^'3. 6s.) X 5A-

(323) Two boys, A and B, come into school punctually

by their ov/n watches, which are quite right at 9 o'clock on
Monday morning, ^'.s watch gains two minutes, and B's

watch loses a minute and a half every day : find how much
later B will be than A at Friday afternoon school, 2 p.m.

(324) Two gangs of 6 and 9 men are set to reap two fields

of 35 and 45 acres respectively. The first gang works 7

hours in the day, and the latter 8 hours. If the first gang
complete their work in 12 days, in how many days will the

Becond gang complete theirs ?
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(325) A grocer buys some tea at 48 cent=; per lb. and some
at 66 cents; in what proportion must he mix thom that

when he sells at 72 cents per lb. he may be making a profit

of 20 per cent. ?

(320) A paj's 83.60 more tax than B, their incomes being

equal: living in different towns, they are rated at 1|^ cents

and 1;^ cents in the dollar respectively : what is J. '5 income ?

(827) A bankrupt can pay 40 cents in the 8 ; if his assets

were $500 more he could pay 45 cents. Find his debts and
his assets.

(828) If a piece of work can be done in 50 days by 35 men
working at it together, and if, after working at it for 12 days,

16 of the men were to leave the work ; find the number of

days in which the remaining men could finish the work.

(829) Alfred owed Robert two-thirds of the amount that
Robert owed Charles ; and to settle matters, Robert gave
10(i. to Alfred, who then paid Charles: what did Robert owe
Charles ?

(330) The length, breadth and height of a wooden box are

4 ft., 2| ft., 3 ft. respectively. Find the cost of painting the
outside at Is. dd. a square yard.

(331) SimpHfy

and find their sum.

(382) A man walks a certain distance, and rides back in

3 hours 45 min.: he could ride both ways in 2| liours. How
long would it take him to walk both ways '?

(333) I have to be at a certain place in a certain time, and
I find that, if I walk at the rate of 4 miles per hour, I shall

be five minutes too late, if at the rate of 5 miles per hour, I

shall be 10 minutes too soon. How far have I to go ?

(334) A, B, C, and D enter into partnership : A and B
contribute 81390, B and C 81590, C and D S1810, A and D
81610, A and C S1500 : they gain $1152 : what is the share
of each ?

(335) On a stream, B is intermediate to auJ equidistant
from A and C ; a boat can go from A to B and back in 5 hr.

15 min., and from A to C in 7 hr. How long would it

take to from C to A?
(336) I have a certain sum of money wherewith to buy a
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certain number of nuts, and I find that if I buy at the rate
of 40 for 10 cents I shall spend 5 cents too much ; if at the
rate of 50 for 10 cents, 10 cents too little. How much
money had I ?

(337) If A has .^38940 to invest, and can buy Toronto
city 6% bonds at 98^, or Montreal Corporation Consolidated
7% stock at 117|, how much will the one transaction be
better than the other, brokerage being i% ?

(338) What must be the face of the note for 3 mos. made
on 18th Aug., so that discounted at 7i per cent, on the day of

making at the bank the proceeds may be $14315 ?

(339) If in a meadow of 20 acres the grass gi'ows at a
uniform rate, and 133 oxen consume the whole of the grass

on it in 13 days, or that 28 oxen 5 acres of it in 16 days

:

how many oxen can eat up 4 acres of tt in 14 days ?

(340) In a constituency, in which each elector may vote

for two candidates, half of the constituency vote for A, but
divide in^.i votes among B, C\ D, E, in the proportions of

4, 3, 2, 1 ; of the remainder, half vote for J5, and divide

their votes among C, D, E, in the proportions of 3, 1, 1

;

two-thirds of the remainder vote for D and E, and 540 do
not vote at all ; find the order on the poll, and the whole
number of electors.

•24

(841; Simplify li of 24 -|- 6| -r- 2^ + ( 5^ + - •64/2-2

5t -j- f n of u
(3^2) SimpUfy i^,f.^ioi ^ t -^ i3f^
(343) When the New York gold market is at 104^, what

would I get for $2304.50 currency.

(344) A person invests $9450 in 5^ per cent, stock, so as

to receive an income of $787.50 ; what was the price of the

stock ?

(345) Two pipes, A and B, would fill a cistern in 25 min-
utes and 30 minutes respectively. Both are opened together,

but at the end of 8§ minutes the second is turned off. In

how many minutes will the cistern be fiUed ?

(346) A man for 5 years spends £40 a year more than his

income. If he, at the end of that time, reduce his expendi-

ture 10 per cent., in 4 years he will have paid ofi" his debts

and saved ^120. Find his income.

(347) The sum of £177 is to be divided among 15 men, 20
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women, and 80 children, in such a mcmner that a man and
a child may receive together as much as two women, and all

the women may together receive ^60 ; what will they each
respectively receive ?

(348) If 8000 metres be equal to 6 miles, and if a cubic
fathom of water weigh six tons, and a cubic metre of water
1000 kilogrammes, find the ratio of a kilogramme to a pound
avoirdupois.

(849) A mixture of soda and potash, dissolved in 2540
grains of water, took up 980 grains of aqueous sulphuric

acid, and the weight of the compound solution was 4285
grains. Find how much potash and how much soda the
mixture contained, assuming that aqueous sulphuric acid

unites with soda in the proportion of 49 gi*ains to 32, and
with potash in the proportion of 49 to 48.

(350) A room is 21 ft. long, 15 ft. 6 in. wide, 10 ft. high
;

it contains 3 windows, the recesses of which reach to the
ceiling, and are 4 ft. 6 in. wide ; there are in it 4 doors, each
6 ft. 6 in. high and 3 ft. 3 in. wide ; the fire-place is 6 ft. wide
and 4 ft. high ; a skirting 1 ft. 8 in. deep runs round the
walls ; find the expense of papering the room at 6 cents, a
eqaare yard.



ANSWERS
Ex. (i), p. 0.

(1) Seven ; thirteen ; forty-five ; fifty-nine ; three hundred

and twenty-six ; four thousand, five hundred and seventy-

ei^ht.

(2) Ninety ; one hundred and ten ; two hundred and

seven ; four thousand, three hundred ; four thousand and

thirty-six ; four thousand, three hundred and six.

(3) Seven hundred and eighty; six hundred and nine;

five thousand, three hundred and sixty ; two thousand and

twenty ; one thousand, one hundred and one.

(4) Tliirty-six thousand, four hundred and ninety-seven;

forty-nine thousand, five hundred and thirty-two ; six

hundred and fifty-four thousand, three hundred and twenty-

one ; seven hundred and forty-three thousand, two hundred

and sixty-nine.

(5) Forty-five thousand ; thirty-two thousand, six hundred;

seventy-five thousand, two hundred and thirty ; five hundred

thousand.

(6j Eight millions, five hundred and seventy-two thousand,

nine hundred and fourteen ; three milhons, four- hundred

and sixty-nine thousand, two hundred and eighteen ; four

millions, six hundred and twenty-nine thousand, eight

hundred and seventeen.

(7) Nine millions ; twenty-nine milhons ; seven hundred

and fifteen millions.

(8) Nine hundred and ten milhons, three hundred and

seven thousand, two hundred and forty ; three hundred and

seven milhons, four thousand two hnndred and five ; three

hundred and eighty milhons, five hundred and three thousand

and forty.

(9) Two hundred and forty-three bilUons, seven hundred

and fifty-nine millions, two hundred and sixty-eight thou-

sand, 'three hundred and forty-two ; three hundred and seven

billions, four hundred and five millions, six thousand, two

hundred and seventy.

(10) Four hundred and seventeen trillions, two hundred

and thirty-five hilhons, six hundred and eighty-two milhons,

seven hundred and nineteen thousand, four hundred and

thirty-five ; two hundred and three trillions, fifty-six bilhons,

three hundred millions, seventy-two thousand and ten.
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Ex. (ii), p. 6.
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(1) 9; 12; 17; 19; 13; 16; 11.

(2) 23 ; 27 ; 35 ; 38 ; 44 ; 40 ; 26 ; 34.

(3) 67 ; 75 ; 62 ; 83 ; 74 ; 02 ; 68 ; 95.

(4) 76 ; 22 ; 50 ; 15 ; 28 ; 61 ; 49 ; 18 ; 90 ; 73.

(5) 107 ; 130 ; 246 ; 372 ; 60S ; 740 ; 990.

(6) 836 : 747 ; 410 ; 913 ; 750 ; 384.

(7) 818 ; 8<18 ; 206 ; 430 ; 512 ; 787.

(8) 7845 ; 9637 ; 12000 ; 8400 ; 6003 ; 85040.

(9) 5470; 3650; 8780; 1247; 4808.

(10) 6004; 7022; 3500; 9047; 2017; 19402.

(11) 70:i07; 60060; 14014; 7(»017 ; 12303; 16005.

(12) 356728 ; 640842 ; 900000 ; 8»J0040.

(13) 7000000 ; 4576865 ; 75806940.

(14) 315000000 ; 5040000 ; 8000700 ; 18000020 ; 700000002.

(15; 315674018003 ; 35600000520.

(16) 7000000000; 5800000600047; 8000000043007.

(17) 305005004006003; 53000053053.

(18) 9000000000009; 90000000000900; 19000000019000;
1000001001101.

Ex. (iii) p. 9.

1.

(1) Twenty-seven. (2) Forty-nine. (3) Sixty-eight.

(4) Seventy-three. (5) Ninety-two,

(6) One hundred and forty-four.

(7) One hundred and sixty-three.

(8) One hundred and ninety-nine.

(9j Six hundred and sixty-four.

(10) One thousand eight hundred and seventy-two.

(1) XXXVII. (2) LIX. (3) LXII.
(4) LXXXVII. (5) XCV. (6) CXXXIX.
(7) CXLV. (8) CLXXIX. (9) DCCCXLVI,

(10) MDCCLXIII.

Ex. (iv), p. 10.

(1)
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25) 284271.

28) 184308S.

31) 3782272.

34) 50333150.

37) 112251.

40) 227656697.

(1) 7.

(4) 29.

(7) 35.

(10) 66.

(id) cSlB.

(18) 6222.

(19) 2779.

(22) 881.

(25) 2042.

(28) 51195.

(31) 18467.

(34) 1.

(37) 9999303999.

(40) 610.

(43) 619.

(26) 1450741.

(29) 1979628.

(32) 3476908.

(27) 680077891.

(30) 1184946.

(33) 799819.

(35) 20826857. (36) 14621298.

(38) 764368. (39) 1825947.

Ex. (v), p. 14.

(2) 8

(5) 84.

(8) 29.

(11) 509.

(14) 2112.

(17) 61471.

(20) 28828.

(23) 46.

(26) 6457.

(29) 10999.

(32) 61)023.

(35) 999000.

(88) 8.

(41) 693.

(8) 19.

(6) 54.

(9) 45.

(12) 82.

(15) 4228.

(18) 108.

(21) 2761.

(24) 82.

(27) 5780.

(30) 1096,

(33) 18378402.

(36) 99900000.

(39) 26.

(42) 159.

Ex. (yi), p. 18.

(1) 45. (2) 804. (8) 490.

(4; 870. (5) 684. (6) 86J.

(7) 9273. (8) 11364. |9) 50; 75: 175; 225

(10) 635; 1018; 1270; 1397; 2540; 8890.

(11) 9363; 148J2; 27187; 29804; 1233530; 17269000.

(12) 836861 ; 411719 ; 449148 ; 1871450000 ;

2994320000000.

(1) 845.

(4) 1820.

(7) 8815.

(10) 1546992.

Ex. (vii), p, 19.

(2) 1073.

(5) 8000.

(8) 80086.

(11) 7417784.

Ex. (viii), p. 20.

(8) 1620.

(6) 18784.

(9) 98940.

(12) 579826952.

(1) 173432.

(4) 872302.

(7) 89342154.

(10) 152847420.

(12j 848087421600.

(14) 8840400440.

(2) 123904. (3) 409354.

(5) 2274048. (6) 2667640.

(8) 61212122. (9) 31976G014

(11) 58376823669.

(13) 38871923744.

(15) 295990965442.
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(16) 609435012703918. (17) 13426705851000.

(18) 703004503. (19) 3590386740.
(20) 3454309838. (2l) 4930038124.
(22) 61110346167. (23) 1407009621.

(24) 24259354428. (25) 248155914760.
(26) 13575555747. (27) 249493596792.

Ex. (ix). p. 21.

tl) 6840. (2) 1909680. (2) 112111104384400.

Ex. (x) p. 21.

(1) 225. (1) 576. (3) 1600.

(4) 3249. (5) 4761. (6) 5184.

(7) 7569. (8) 10000. (9) 12996.

(10) 56169. (U) 390625. (12) 804609.

(13) 622521. (14) 1331. (15) 2197.

(16) 15625. (17) 103823. (18) 314432.
(19) 804357. (20) 1000000. (21) 16974693.
(22) 45118016. (23) 156590819. f24) 348918664.
(25) 961 504803.

Ex. (xij, p. 24.

(1) 3. (2) 3. (3) 12. (4) 11.

(5) 14. (6) 14. (7) 24. (8) 103.

(9) 108. !l0) 13. (11) 528. (12) 1032.

(13) 56285. (14) 241248. (15) 458097. (16) 7589523.
(17) 2104. (18) 17553. (19) 24000729. (20) 2019.

(21) 56169. (22) 5678094. (23) 4348432. (24) 5072.

(25) 317649. (26) 391525. (27) 39876548. (28) 30207.

(29) 3469805. (30) 68274625. (31) 472304974.
1 32) 5642300741. (33) 8462974231. (34) 90807.

(35) 300071. (36) 29970.

Ex. (xii), p. 25.

(1) 3426. (2) 6487. (3) 64008924.

Ex. (xiii), p. 26.

(1) 3826. (2) 241987. (3) 2162558.
(4) 1749864. (5) 1243904. (6) 500603.
(7) 79267440. (8) 396547. (9) 659372.

(10) 444513674545. (11) 6947544611. (12) 3007490200467.
(13) 2131962, 1421308, 1065981.

(14) 310218774, 206812516, 155109387.

(15) 13770459132, 9180306088, 6885229566.
(16) 9035784, 5816115, 5169880.
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(17) 196550840, 122719275, 109083800.

(18) 46913400, 29320850, 26063000.

(19) 1138764, 724668, 664279.

(20) 4224924, 2688588, 2464539.

(21) 962341116, 612398892, 561365651.

(xv), p. 28.

2, 3, 4. 8, 9,

2, 3, 4, 8, 9.

5.

(11) 2, 11.

(1) 3,9. (2)

(4) 2, 3, 5, 10. (5)

(7) 2, 4, 8. (8j

(10) 2, 3, 4, 5, 8, 9.

(3) 3, 5, 9, Ho
(6) 3, 5, 9.

(9) 2,3,4.

(1)

(4)

(7)

(10)

(13)

(16)

(19)

(21)

(23)

^25)

(27)

(29)

2, 3, 3.

2, 2, 2, 2,

2, 3, 7.

3, 19.

7, 13.

3, 5, 7.

2, 2, 3, 11

2, 2, 2, 2,

3, 5, 5, 7.

3, 3, 3, 3,

2, 2, 2, 2,

2, 2, 2, 2,

(8)

(11)

(14)

(17)

(1) 4858.

(4) 305892.

(7) 3104199.

(lOj 4342356.

(1) 2472.

(4) 42370218.

(7) 74232657.

(10) 436876.

(13j 37296.

Ex. (xvi), p. 29.

(2) 2,2,2,3.
(5) 2, 2, 3, 3.

3,17.

2, 2, 3, 3,

3, 3, 11.

2, 2, 3, 3, 3.

(20) 2,

2, 3, 3. (22) 2,

(24) 5,

3, 3. (26) 3,

3, 3, 3, 3. (28) 2,

2, 2, 2, 3, 3, 5.

Ex.^(xvii), p. 29.

(2) 9306.

(5) 420077.

(8) 11976096.

(11) 48482280.

Ex. (xviii), p. 30.

(2) 452736.

(5) 8642934.

(8) 14287262.

(11) 3781076.

Ex. (rix), p. 31.

(3)

(6)

(9)

(12)

(15)

(18)

2, 2, 2,

3, 3, 3.

3, 13.

2, 3, 3, 3.

5,17.

2, 2, 5, 5.

2, 2, 2, 2, 7.

11.

2, 2, 2, 3, 3, 3.

5, 5, 5.

3, 3, 37.

2, 2, 2. 2, 5, 11.

(3) 147474.

(6) 1594432.

(8) 32661000.

(12) 10138680000.

(3) 41798032.

(6) 42765328.

(9) 204074.

(12) 784978.

(1)

('3)

94, reu>. 14.

18573, rem. 17.

(6) 105531, rem. 35.

(7)

(9)

(11)

849, rem. 20.

11447, rem. 72.

10005, rem. 8569.

(2) 11360.. rem. 36.

(4) 878, rem. 22.

(6) 844380, rem. 85.

(8) 2392, rem. 134.

(10) 965316, rem. 718.

(12) 10000821, rem. 1812.
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Ex. (xx), p. 32.

(1) 276, rem. 13. (2) 36724, rem. 11.

(3) 2378, rem. 9. (4) 20174, rem. 18.

(5) 28998, rem. 22. (6) 21074998, rem. 25.

(7) 85629, rem. 23. (8i 240925, rem. 21.

(9) 7429, rem. 7. (10) 129295, rem. 33.

(11) 2987635, rem. 19. (12) 4236, rem. 57.

(13) 423, rem. 72. (14) 504, rem. 123.

(15) 5687, rem. 207.

Ex. (xxi), p. 33.

(1) 1. (2) 472369. (3) 624. (4) 3012.

Examination Papers. (Page 40.)

a.)

(1) Fourmillions, two hundred and thirty-seven thousand,
four hundred and ninety six ; 653812.

(2) 196181. (3) 7829.

(4) 4253111; 15362894. (5) 935977; 7429-

(n.)

(1) 25257630 ; four hundred and two millions, fifty thou-
sand four hundred and seven. ^

(2) 16992009. (3) 26438313; 99914800.

(4) 338U91, rem. 53. (5) 1175427; 130603.

(in.)

(Ij Ten billions, ten millions, two hundred and one thou-
sand, four hundred and one ; 1023001 ; 10011224402

;

2046002.

(2) 1546478344; 1577918816. (3) 2237069, rem. 11.

(4) 31405999. (5) 5226, rem. 33.

(IV.)

(1) 1888. (2) 7482229, rem. 93.

(3) 2, 2, 2, 7 ; 2, 3, 13 ; 2, 3, 19. (4) 12000590.

(5) 999899.

(V.)

(1) 65299476, rem. 5346. (2) 88652792964.

(3j 2, 2, 2, 5 ; 2, 3, 3, 5 ; 2, 3, 3, 7.

(4( xxiv; xlvii; clxxviii. (5) 12000.
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Examvnation Papers. (Page 49).

(1) 8328. (2) 35 times. (3) 44496 raUs.

(4) 7. (5) 84, 36 and 132.

(n.)

(2) Bags of 1, 2, or 3 bu. each ; bins of 300, 150, or 200
bu. After bins insert holding an exact number of bushels.

(8) $1650. (4) 60min. (5) 982832.

(HL)

(1) 1, 2, 3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 20, 24, 25, 30, 36,

40, 45, 50, 60, 72, 75, 90, 100, 120, 150, 180, 200, 225, 300,

360, 450, 600, 900, 1800.

(2) 29.

(8j 3391 and 2699 are prime ; 14787 and 1477 are com-
posite.

(4) 60 hoiirs ; A, 300 mi. ; B, 240 mi. ; C, 180 mi.

(5). 40 grains.

(IV.)

(2) 208, (8) 9imi. (4) 70560.

(5) 24 firkins.

(V.)

(2) 60. (3) 8 and 6. (4) 44 times ; 9284 trees.

(5) 3366000.

Ex. (xxvii), p. 54.

(1) A (2) ^ (3) i (4) i (5) I
(6) i (7)

13
T3- (8) t¥t (9) n\ (10) ^1

(1)

(4)

(6)

Ex. (xxviii), p. 55.

21 20
' TS

15
(2)

24 16 14
"FT' 3T' ZT

L 51 3S
I' ^T^i "5^4 TT

30 54 15 25
Tir» Ti7' T?r» ^IT

(3) Tg^' WS^y 3 83"

(fil 408. 630 364 455
<>>; T14» TT4» TTT' TTT
324 200 84 . 33

TTTS'O"' T10¥^' ITTFITJ 1030(7)

Ex. (xxix), p. 56.

The fractions are arranged in descending order,

(1) ^>A,? (2) hh^ (3)
4

W T0^» TTr» T5

5 7 12

/K\ 7 9 11
WJ TS* ?T' 37

13 9 17
T5-' TT' YT

(6) 7T' TT' -nr
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Ex. (xxx), p. 56.

(1)
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Ex. (xxxix), p. 68.

(1)

(^)

(9)
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(2) $816f.

(III.)

(3) 13 ; $3000. (4) $232f.
/Rv 13 200

(IV.)

(2) $21.60. (3)425. (4)4000004-00000010000090007;
Seventy-four millions, three hundred and six, and sixty

millions and seven trillionths. (5) 82^ yd.

(V.)

(3) 10-5 miles. (4) 13 1|
(5) A, $192.28^ ; B, $145.53^ ; G, $110.94^.

/()\ 3 9371

(3) e34i.

(1) 14.

(5) 297.

(9) 440.

(13) 23456.

(17) 6678.

(1) 4-1.

(5 .25-

(9) 210-76.

(1) 4-4721.

(5) -4110.

(9) 4-0305.

<1> J
(6) m-
(9)

7905.(13)

(17) 8-7649

(1) 16.

(6) 85.

(9) 85.

(5) -00097061.

(VI.)

(4) 3-141592.

Ex. (Iv), p. 105.

(2) 23. (3) 32. (4) 76.

(6) 345. (7) 327. (8) 867.

(10) 835. (11) 6031. (12) 4698.

(14) 72500. (15) 2031. (16) 739000.

(18) 437962.

Ex. (Ivi), p. 106.

(2) 16-79. (3) -95. (4) -61.

(6) -027. (7) 131-31 (8) I'OOl.

(10) 137-65.

Ex. (Ivii), p. 107.

(2) 5-4772. (3) -9486. (4) -3478.

(6) -1264. (7) -0252. (8) -0347.

(10) -9999. (11) -5025. (12) 6-4838.

Ex. (Iviii), p. 108.

(2) A
(6) 2^

(10) 6^
(14) -6454.

(3)

(7)

(11)

(15)

(4)

(8)

37
8T

17

2-

4 (12) 3|
2-5298. (16) 3-0822.

Ltt

Ex. (Ux), p. 110.

(2) 32. (3) 42.

(6) 64. (7) 34:

(10) 99. (11) 39.

(4) 79.

(8) 73.

(12) . 63.
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Ex. (Ix), p. 112.

(1) 245. (2) 631. (3) 307. (4) 670.

(5) 128. (6) 179. (7) 463. (8) 103.

(9) 256. (lO; 579. (11) 4 58. (12) 507.

(13) 686. (14) 708. (15) 888. (16) 512.

(17) 4968. (18) 8765.

Ex. (Lxi), p. 113.

(1) .73. (2) -364. (3) 30-02. (4) ^
(5) 4 (6) U (7) H (8) i-709.

(9) 8-320. (10) -495. (11) 2-516. (12) '822.

(18) -908. (14) -693. (15) 1-966. (16) 1-473.

Ex. (Ixii), p. 113.

(1) 27. (2) 46. (3) 6-3. (4) 18.

(5) 54. (6) 81.

Ex. (bdii), p. 117.

(1) 13 ; 30 ; 36 ; 47. (2) 108 ; 270 ; 616 ; 845.

(3) 3456 ; 4800 ; 2762 ; 16535. (4) 72 ; 58 ; 94 ; 105 ; 163.

(5) 960; 1228; 4253; 14087. (6) 41880; 103870 ; 305973.

Ex. (Ixiv), p. 118.

(1) 14H (2) 43id. (3) 49^.
(4) 7s. 5^. (5) 9s. llf<i. (6) 155. G^d.

(7) M. 8s. d^. (8) £891. 19s. 4id. (9) ^564. 19*. 7d,

Ex. (Ixv), p. 120.

(1) ^21. 15». Id. (2) £31. 8s. Od. (3) ^32. 15s. 2d.

(4) ^31. 12s. 9d. (5) ^23. 13s. S^d. (6) £dS. 18s. 4^
(7) ^32. 9s. 3irf. (8) ^32. 6s. 5d. (9) i'169. os. Id.

(10) £181. 18s. 6d. (11) ^240. 19s. 7d. (12) ^168. lis.

(13) £200. 175. Hid. (14) ^220. 6s. 9id.
(15) £3602. 17». 6d.

£28. Os. 10c?.

£238. 17s. lO^d.
£1. 16s. lid.
£1519. 12s. 9^d.

£1219. 19s. 10i(i.
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Ex. (Ixvii)
, p. 123.

(1) ^1. 95. (2) 6s. lOd. (3) 3s. 9d.

(4) £3. 6s. 6d. (5) 18s. Sd. (6) ^1. 2s Id.

(7) ^22. 14s. M. (8) ^14. lis. (9) £12. 5s.

(10) £5. 18s. lid. (11) ^21. 12s. (12) £15. 15s.

(18) £111. 6s. Sd. (14) £5. 18s. l^d. (15) £122. 9s. Ad.

(16) £104. 12s. (17) £5. 12s. 6d. (18) £8. Os. lO^d.

(19) £3. 14s. 8d. (20) £48. (21) £36. 6«.

(22) £39 7s. 6d.

Ex. (Ixviii), p. 125.

(1) £6. 10s. ed. (2) £24. 9s. 1^
(3) £3. 12s. 5id. (4) £5. 18s. 4d.

(6) £29. 13s. 4d. (6) £34. Is. 7^^.

(7) £167. 19s. 2d. (8) £15212. 12s. 6d.

(9) £6189. 5s. 7id. (10) £6022. Os. 7^d.

(11) £8615. 3s. 9d.

Ex (lxix),p. 127.

I. (1) 7s. lO^d. (2) £5. 12s. dd. (3) 18s. 7id
(4) £3. 19s. U. (5) 12s. 3|d. (6) £1. I7s. 7^d.

II. (1) £1. 16s. 6id. (2) 4s. 3d. (3) 5s. 6d.

(4) 2s. 4d. (5) Is.Gid. (6) 19s. lOrf.

III. (1) £1. 3s. 2d. (2) 3s. 4:\d. (3) £1. 4s. lO^d.

(4) £4. 4s. 3id. (5) 6s. 4fd. (6) £1. 3s. 9i§d.

Ex. (Ixx), p. 127.

(1) 100. (2) 22. (3) 42. (4) 79.

(5) 231. (6) 10.

Ex. (Ixxi), p. 128.

(1) 3s. Qld. (2) 4s. bid. (3) 6s. 6^d.

(4) Is. (5) Is. 9id. (6) £24. 16s. Sd.

(7) lOs. 6ci. (8) 14s. Sd. (9) £13. 6s. 6d.

(10) £48. Is. 4|d. (11) £77. 5s. (12) £1. 15s. Old.

(13) £8. 3s. 3id. (14) £8. 12s. Id.

Ex. (Ixxii), p. 129.

(1) £1412. lis. Sd. (2) £3226. Os. 6d.

(3) £28299. Is. lOd. (4) £31282. 8s. 5d.

(5) £18873. Is. 6d. (6) £27877. 13s. 3d.
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Ex. (Ixxiii), p. 130.

(1) 22645 Beo. ; 61243 sec.

(2j 107020800 sec. ; 544324 miu.

(3) 33 da. 17 br. 27 min. ; 6 hr. 32 min. 56 sec.

(4) 8 da. 14 hr. 13 min. 12 sec.
;

wk. 2 da. hr. 24 min. 56 sec.

(5) 151
• 7) 136 da. 1 hr.

(9) 22 yr. 293 da.

118 ; 151 ; 286 ; 120
;

(6) 76 hr. 34 min 36 sec.

(8) 26 wk. 2 da. 2 hr.

(lOj 77 hr. 3 min. 41 sec.

(11) 250 da. 23 hr. 1 min.
2 hr. 54 min. 48 sec.

6 da. 22 hi-.

1 yr. 331 da. 21 hr.

5 da. 9 hr. 36 min. 46 sec.

463 hr. 35 min. 5 sec. ; 740 hr. 46 min
2 da. 6 hr. 14 min. : 12 min. 17 sec.

42 min.
1 hr.

(12)

(U)
(16)

(17)

(18)

(19)

sec.

(13) 83 da. 17 hr. 47 mm.
(15) 298 da. 21 hr.

57 sec.

Ex. (Ixxiv), p. 132.

(1) 132 in. ; 23166 ft. (2) 446418 in. ; 5499 in.

(3) 13513 po. 3^ yd. ; 306 fur. po. 4 yd. 2 ft. 6 in.

(4) 137 mi. 36 po. 3 yd. 1 ft. ;

1309 mi. 4 fur. 32 po. 4 yd. 2 ft. 8 in.

(5) 107 yd. 1 ft. 8 in. (6i 154 mi. 2 fur. 20 po.

(7) 23 fur. 21 po. 4^ yd. (8J 75 yd. 8 in.

(9) 50 mi. 2 fur. 35 po. (lOj 35 p. 3 yd.

(11) 87 yd. 3 in. ; 932 mi. 1 fui-. 31 po.

(12) 1858 po. 3 yd. ; 1783 mi. 3 fur. 5 po. 1 yd.

(13) 6 yd. 1 ft. 2 in. ; 5 fur. 6^V PO-

(14) 2 yd 1 ft. 5i m. ; 1 fur. 29H po.

Ex. (Ixxv), p. 134.

(1)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(13)

(14)

(15)

16)

36751875 sq. in. (2) 44425044 sq. in.

1210000 sq. yd. ; 94608 sq. in.

4 sq. yd. 55 sq. in. ; 3 ac. 28 po. 9 sq. yd.
1148 po. 2 sq. yd. ; 14 po. 10 sq. yd. 7 sq, ft.

284 ac. 2ro. 25 p.

4 sq. ya. oo sq. ]

1148po. 2sq.yd
284 ac. 2ro. 25 p.

163 sq. yd. 7 sq. ft. 91 sq. in.

112 ac. 3 ro. 33 po. 15^ sq. yd,

110 sq. in.

|]

27 ac. 2 ro. 36 po
5 sq. yd. 8 sq. ft.

1 ac. 2 ro. 16 po.

6 sq. yd. 7 sq. ft.

66 ac. 3 ro. 36 po
88ac. 2ro

'"

1 ro. 18 po

129 sq. in.

(12) 3 ac. 1 ro. 30 pol

22 sq. in.

93'l ac. 3 ro. 9 po.
1 ro. 27 po.
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Ex. (Ixxvi), p. 136.

(1) 202 cub. ft. ; 1175183 cub. in. ; 654558 cub in.

(2) 43 cub. ft. 21 cub in. ; 9 cub. yd. 11 cub. ft. 872 oub. in.

(3) 244944 cub. in. ; 149904 cub. in.

(4) 270 cub. yd. 26 cub. ft. 1143 cub. in.

(5) 195 cub. yd. 3 cub. ft. 298 cub. in.

(6) 3558 cub. yd. 10 cub. ft. 284 cub. in.

(7) 8 cub. yd. 20 cub ft. 1545 cub. in.

(8) 8 cub. yd. 1634 cub in.

(9) 27 cub. yd. 7 cub. ft. 1472 cub. in.

(10) 707 cub. yd. 1823 cub. in.

;

2312 cub. yd. 17 cub. ft. 518 cub. in.

(11) 6 cub. yd. 14 cub. ft. 1029 cub. in. ; 8 cub. yd, 24 oub. in.

Ex. (Ixxvii), p. 186.

(1) 59 pts. ; 109792 pis.

(2) 8 qr. 2 bus. 1 gall. 2 pt.

;

47 qr. 4 bus. 3 pk. 1 gall.

(3) 41 gall. 1 pt. (4) 20 bus. 1 pk. 1 gall.

(5) 197 qr. 3 bus. "
(6) 2 qt. 1 pt.

(7) 3 pk. 1 gall. (8) 6 qr. 7 bus. 3 pk.

(9) 342 qr. 4 bus. 2 pk. ; 1116 qr. 4 bus. 1 pk.

(10) 3 qt. 1 pt. ; 8 qr. 8 pk.

Ex. (Ixxviii), p. 137.

Ci) X2960 gr. (2) 1680 dwt. ; 8420 dwt. ; 6185 dwt.

(3) 22253 gr. ; 42663 gr.

(4) 6 oz. 11 dwt. 1 gr. ; 7 lb. 4 oz. 18 dwt.

(5) 12 lb. 6 oz. 19 dwt. 13 gr. ; 13 lb. 6 oz. 6 dwt.

(6) 74 lb. 7 oz. (7) 30 oz. 4 dwt. 9 gr.

(8) 87 lb. 7 oz. 12 dwt. 18 gr. (9) 3 oz. 4 dwt. 21 gr.

(10) 7 lb. 9 oz. 13 dwt. (11) 9 oz. 12 dwt. 23 gr.

(12) 89 lb. 5 oz. 8 dwt. ; 141 lb. 7 oz. 19 dwt.

(13) 401 oz. 2 dwt. 11 gr. ; 148 lb. 9 oz. 5 dwt. 21 gr.

(14) 2 lb. 12 dwt. ; 6 oz. 6 dwt. llf gr.

(15) 5 dwt. 8 gr. ; 2 oz. 19 dwt. 20 gr.

Ex. (Ixxix), p. 138.

(1) 17600 oz. ; 4352 dr. ; 10000 lbs.

(2) 203200 oz. ; 30050 lbs.

(3) 78416 dr. ; 7507 lbs.

(4) 2 cwt. 3 qrs. 22 lbs. 11 oz ; 1 ton 17 cwt. 1 qr. 24 lbs.
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(5) 4 cwt. 2 qrs. 14 lbs. 8 oz. ; 9 cwt. 2 qrs. 15 lbs. 15 oz.

14 drs.

(6) 53 lb. 12 oz. 1 dr. (7) 45 qr. 19 lbs. 15 oz.

(8) 88 cwt. 2 qr. 14 lbs. (9) 2 lb. 1 oz. 9 dr.

(10) 2 qr. 22 lb. 8 oz. (11) 1 cwt. 1 qr. 11 lbs.

(12) It. 19 cwt. 3 qr. (13) 3 lbs.

(14) 34t. 18 cwt. 1 qr. 13 lbs.

(15) 120 cwt. 67 lbs. 2 oz. ; 187 cwt. 65 lbs.

(16) 156 cwt. 1 qr. 15 lbs. ; 390 oz. 13 dr.

(17) 1 cwt, 21 lbs. 8 oz. ; 16 cwt. 1 qr. 13 lbs. 2 oz.

(18) 1 qr. 14 fi oz. ; 2t. 3 cwt. 3 qr. 6yV lbs.

Ex. (Ixxx), p. 139.

(1) 13 cwt. 1 qr. 2^ lb. (2) 13 lb. 14 oz. 12 dr.

(3) 80 mi. 1 fur. 22 po. (4) 679 yd. 1 ft. 6 in.

(5; 166 ac. 3 ro. 32 po. (6) 757 ac. 2 ro. 12 po.

(7) 78 sq. yd. 7 sq. ft. 6 sq. in.

Ex. (Ixxxi), p. 139.

(1) 2 cwt. 4 lb. (2) 10 oz. 5 dr

(3) 1 mi. 5 fur. 8 po. (4) 3 yd. 6 in.

(5) 5 ac. 3 ro. 4 po. (6) 1 ac. 3 ro. 8 po.

(7) 5 sq. yd. 7 sq. ft. 87 sq. in.

Ex. (Ixxxii). p. 140.

(1) 13s. 4d. ; £1. lis. Sd. ; £2. 10s. 9d.

(2) 6 fur. 16 po. ; 30 po. ; 3 qr. 8^ lb.

(3) ^152. lis. 0^. ;
^'1. 13s. 9d. ; 2 mi. 2 fur.

(4) ^514. 16s. ; 15s. 9d. (5) £1. 2s. lOkl
(6) 13s. 6d. (7) 9 ac. 2 ro. 18^ po.

(8) 16 da. 3 hr. 35 min. (9) 2 fur 37 yd. U in.

(10) 4 cwt. 2 qrs. 11 lbs. 10^ oz.

Ex. (Ixxxiii), p. 141.

(1) t\ (2) m (3) u (4) in
(5) ^^ (6) I (7) I (8) i«3%\

(9) A (10) i (11) Hl^ (12)

Ex. (Ixxxiv), p. 144.

(1) 12s. 6d. (2) .£15. 5s. 6d.

(3) 2-3436cZ. (4) 3 qr. 18 lb. 12 oz.

(5) 12 dr. (6) ^16. Os. Gd.

(7) Is. 5d. (8) £2. 16s. 9-375d.

(9) 4«. 2d. (10) £2. 10s. 7'6c/.

187
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(11)
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Ex. (Ixxxvii), p. 151.

(1) £231. Os. B\i^d.

(3) £26. Ids. 6d.

(6) ;e805. 9s. lid.

(7) £63. 6s. 5U-
(9) £311. 165. Itfrf.

(2) £50. 14s. ^-lld.

(4) £496. 2s. 7t^V^-
(6) £3127. Os. lid.

(8) £1066. Is 6^i.

(10) £839. ]5s. 3tV.

Ex. (Ixxxviii), p. 153.

(1) $1690.

(4) $74.14^
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Ex. (xciii) p. 163.

(1) 21tV min. past 4. (2) 32^^ min. past 6.

(S) 49tV iiiin- past 9.

(4) 5^ min. and 38 -^ min. past 4.

(5) -21^ min. and 54^^ min. past 7.

(6) lOxT ^^^- and 43^^ min. past 11.

(7) 38^ min. past 1. (8) 64t\ min. past 4.

(9) 1(H^ min. past 8.

Mxaminaticyn Papers. (Page 164.)

(I.)

(]) 1800 lbs. (2) $18360. (3) $26.40. (4) $1042.40.

(5) ^616.

(H.)

(1) e0.029T^V (2) $269. 33i. (3) $2408.40. (4) 300.

(5) 324 days.

(in.)

(1) 18da>8. (2) 1200 men. (3) So days. (4) SS^days;

^. (6) 60 min.
(IV.)

(1) 24 days. (2) 360 days. (3) 60 mi. from A's starting

point ; 5 his. and 15 hrs. from starting. (4) At 10 hrs. 15

min. a. m. on Saturday, the watch is 5 min. 36^ sec. too

slow. (5) 10^ min. too slow, and 10^ min. too fast.

(V.)

(1) 62 days. (2) 10 hrs. (3) A in 9| hrs. : B in 6f hrs.

(4) 3 hr. 54| min. p. m. (6) ^ more.

Ex. (xciv), p. 169.

(1) $825. (2) $1160. (3) $1215. (4) $4589.

(6) $95.70. (6) $156. (7) $164.02^. (8) ^4. 9s. 2H««(i.

Ex. (xcv). p. 171.

a) 4^ per cent. (2) 5^ years. (3) $1250.

(4) $375. (5) 20 years. (6) 5^ per cent.

(7) 12^ years. (8) 5 per cent. (9) 97 days.

(10) 4f per cent. (11) 9^^ per cent. (12) Gained $50.

(18) 6 per cent. (14) $600 ; 13^ yrs. (15) October 6.
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(1) 3870.13.

(1) $59,109.

(1) $125-509.

(4) $5-508.

(7) 92 cents.

(1) $4600.

(4) $1050.

(7) $456.80.

(10) £7. 19s. 3d.

(13) 5 per cent.

(15) $45f , $13,\.

(17) $16H|.

(2)

Ex. (xovi), p. 173.

(2) $902.75. (3) $82.56.

Ex. (xcvii), p. 176.

(2) 175.28. (3) $248.77. (4) $297.89.

Ex. (xcviii), p. 177.

(2) $238.81. (3)

(6)

(9)

$153.25.
$292-928.

$24000.
(5) £4. 3s. 2-rV

(8) $15400.

Ex. (xcxix), p. 181.

(2) $70. (3) $562.50.

(5) £537. 10s. (6) $36.

(8) $137.50. (9) £152. Is. 3d.

(11) $6000. (12) $16-186...

ri4) $1105 ; Bm (is due) May 4.

(16) 80 to 83 ; $32.

(18) $520 ; 6%.

Ex. (c).

$716.76. (3) $314. (4) $511(1) $0-285.

(5) $18.86....

Examination Papers, Page 184.

(I).

$3121.60. (2) $781.25. (3) 4-08%.

$77.90. (5) $8108.326....

(H.)

$19,047 : 95 cents. (3) £9. 3s. Ad. (4) 8i%.
$100. ^ ^

^^

7 (m.)

$2500 (2) $71.8J^.. (3) $888.88|. (4) %il-S\,

(IV.)

(1)

(4)

(2)

(5)

(1)

(1)

(4)

$7-lli. (2)

A's by $224.08.
$50000.

Ex.

(3)

(5)

6i% ; £574. 13s.

$12000.

6 mo.

(ci), p. 187.

(1) 7imo. (2) 4^ mo.
(4) 3^ mo. (5) 7| mo.
(7) 8|mo. (8) $366.04.

6, 1869. All the bills are equivalent to'' $362.35
will draw interest at 6% till June 2. (9) 28 May

(3^

(6;

The equated time Is May
but this
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Ex. (cii), p. 190.

(1) Aug. 6, 1876. (2) Nov. 29, 1877.

(d) Nov. 25, 1877.

Ex. (ciii), p. 191.

(1) 21-25. (2) 738-571428. (8) 660C7-6.

(4) 26-9626. (5) 10-154875.

Ex. (civ), p. 192.

(1) $120 ; 278 horses. (2) 33^^ ; 20 ; 10.

(3) 76844. (4) Bf ; 12^ ; 16.

(5) 300; 23437i; 4300000.

Ex. (cv), p. 193.

(1) $106.40. (2) $700. (8) $6.91.

(4) $l.S7h (5)
4i%

(6) 877.

(7) $7488. (8) $9800. (9) $38400.

(10) $20000 ; $50.

Ex. (cvi), p. 194.

(1) $3,125. (2) 747-25. (5) ^4488. 16s.

(4) $415.25. (5) $473. (6) $9.80.

(7) $10000. (8) $4800.

Ex. (cvii), p. 195.

(1) $56.70. (2) $0-017. (8) $1312600.

(4) 1^ cents in the dollar.

Ex. (cviii), p. 196.

(1) $458.10. (2) $88. (8) $460.

(4) $199.50. (5) $9500.

Examination Papers. (Page 197.)

(1) 4-065. (2) $226. (8) $3640.

(4) 41826. (5) 10.

(n.)

a) $1760. (2) $7119.80. (3) $21.76.

(4) $10935000. (5) ^. $40 ; Z^, $46. .

(in). , , a"^

(1) $8400. (2) 4] 8 bales; j^O^giftQi

(3) As 40 and 81. (4) $8. (6) 2-97d.
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(IV.)

(1) $307.40. (2) 166222-11 lbs.

(4) Grain, 81020; groceries, $950.

B, 8918.87; C, $1598.83.

(1)

(4)

$2535.

$255.
(2)

(5)

(V.)

$2040.

$3000.

(3) 165 ; 255 ; 330.

(5) A gets §842.30

;

(3) 100 bales.

Ex. (cix), p. 203.

(1) 25. ^2) $2000. ^

(4) ^1 Is. Id. per gall. (5) >§^
(7) 8 per cent. (8) 10 per cent

(10) 23. (11) 13-9 —
(13) $300.

.- . ~ -

(16) $3.45.

(3) $4.35,

(6) 33i.

(9) 5.\(D) XU per UtJUl;. \V) o.

(11) 13-9... per cent. (12) 10.

(14j 3s. 7\d. per lb. (15) 4 lb

(17) $3.60. " (18)33^p(

Ex. (ex), p. 212.

(1) $7262.25.

(4) ^3542.

(7) $3000.

(10) ^6000.

(13) $385.

(16) $600.

(19) $3200
(22) 51^.

(25) 108|.

(28) 80.

(31) $67500.

(34) 85.

(37) 6 per cents; J%
(40) £24960.

(43) Increased $56,

(45) Gain $125.

(48) 6000.

(51) $44092.

(54) $4,1, ; 4A.

(2) $7840.

(5) ^523. J 6s.

(8) $840.

(11) $55.50.

(14) $150,

(17) $680.

(20) 6t.

(23) 4t.
(26) 119,V.
(29) $5000.

(32) $41540.

(35) 92i
(38) ^4725.

(41) 90.

55.

(46) 5f years,

(49) 6 per cents.

(52) 89f

.

(55) $3200000.

9d

(18) 33^ per cent.

(3) $9065.25.

(6) $11200.

(9) ^2400.

(12) $228.80.

(15) £276.

(18) $950.

(24) nil
(27) 90-1^.

(39)

(33)

$9600.
lOli.

(36) 83i.
(39)

(42)

1|.

Nothing.

(44) $10692; $21385.

(47) Loss $45.22...

(50) $30800.

(53) $95.

(56) 5040-]iU

(Page 215).

(1)

(3) $1.86|2 per lb.

(5) Loss of $10-163.

Examination Papers.

(2) Loss 8f per cent.

(4) 21^ per cent.
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(7) 830; $48; $28. (8) 815.30 ; $14.25.

(9) ^,$245; B, $225.

(10) Johnston, $585 ; Wilson, §487.50 ; Miller, $175.60.

(11) ^,$34.30; i?, §53.90.

(12) A, $735; B, .$490 ; C, $367.50 ; Z>, §294.

(13) 16f gaU. and 25^^ gaU.

(14) A, §118.30; B, §55.90; 0, $13.

Ex. (cxiii). p. 225.

(1) Net gain, §1974 ; ^'s, §2312 ; B'b, §2172.

(2) Net loss, $3165 ; -4's, §2836 ; £'s, §1154.

(3) Net loss, §3550; ^'s, §1010; 5's, net insolvency,

§2730.

Ex. (cxiv), p. 230.

(1) 5 lbs. of first, 7 lbs. of second.

(2) 30 bu. oats ; 20 bu. rye ; 20 bu. barley.

(3) 50 lbs. at 55 cts. ; 30 lbs. at 75 cts. (4) 15 gall, water.

(5) 12 gall, kerosene. (6) 14 bn. rye ; 14 bu. barley.

(7) 18 lb. at 14 cts. ; 18 lb. at 18 cts. ; 48 lb. at 30 cts.

(8) 36 lb. at 33 cts. ; 36 lb. at 37 cts. ; 48 lb. at 45 cts.

Ex. (cxv), p. 237.

(1) 109i (2) $4681.29. (3) 2 fr. 13 cent.

(4) 1760 copuks. (5) 9 fl. 20 kr. (6) 3345.44.

(7) £576. 12s. Qd. (8) £1 = §4-8665. (9) London gives

25 fr. 45o. for£l. (10) £1 = 13f marcs Banco.
(11) §4.86. £1. (12) 520-435. (13) 53^ per
nailree. (nearly). (14) -0102045 oz : 25.17 francs.

Examination Papers,

(I.)

(1) 1-2372. (2) A $6075 ; B $5400; O§6000.
(3)5774.43. (4) Direct $14224.91; Cir, §14476.72;
gain §251.81 (5) 2^ per cent, discount.

(H.)

(1) 78| cents and 66^ cents. (2) A §4912 ; B $6168.

(3) £1 = 25. 35U. (4) A, §2324 ; B $1708.
(5) 10 and 4.

(in.)

(1) 33i lbs. of 8, 10 and 12 cents and 100 lbs of 20 cts.

(2) $1212. (3) $12571. (4) ^V^. (5) £2. 3s.2^ (nearly).



320 ANSWERS.

IV.

(]) $2211.16x\. (2; $448.63. (3) $5.

(4) Paris $14285.71f ; London 114599.60 ; Amsterdam
$14640. (5) lib. at 8 ; 8^ lb. at 13 ; 8 lb. at 14.

(1) 69, 17, and 106. (2) 118^ per cent.

(8) 8, 10 and 12 months. (4) $9176iV.

(5) -42; 23^ percent.

Ex. (cxvi) p. 242.

(1) f is greater. (2) i^ is greater,

(3) if is greatest
; f is least. (4) 45 ; 364.

(5) 112 ; 405. (6) $31.26. (7) i§.

(8) i; 3i. (9) 128; 1. (10) 9j 18.

Ex. (cxvii), p. 245.

(1) 4: 3:: 12: 9. (2) 12|. (3) -0076.

(4) ^:C::25:39. (5) 21. (6) H-
(7) .048. (8) 28 (9) ,*T.

(10) A $552 ; B $460 ;
C |345 ; D $230.

Ex. (cxviii), p. 247.

(1) ^61285. (2) 10 h. 40 m. 36/^ sec. (3) V? mi.

(4) 3 la. 25 min. P.M. ' (5) 10 d.; 12? d. (6) $47.18.

(7) 78fd. (8) 8 P.M. Thursday. (9) 7722 stones.

aO) 12800.

Ex. (cxix), p. 249.

(1) 64 men. (2) 1050 men. (3) 18.

(4) 50 men, (5) Navvies did 6 times as much as soldier.

(6) 12^^^ dronas. (7) 576. (8) 161 (9) 155.

(10) 12 days.

Ex. (cxx), p. 252.

(4) 6000 mm. (5) 1067-25 dcm.

(6) 15 milligrams. (7) 43-7 mm. ;
4*37 cm.

(8) 155000 aq. cm. (9) 1086-42 sq. dcm.

(10) 1725 grams. (11) 100 milligrams ; 10000 decigrams.

(12) 256-7 centigrams. (13) 5000 milligrams.

(14) 1-60931 kilometres. (15) 567-876 cu. cm.

(16) 3720 litres.
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(101)

(103)

(104)

(106)

(109)

(111)

[114)

;il6)

[119)

42238274625.

A in 6|| da.;

(102) -8937 in.

5in9|3 da.; C in 14y2^ da.

90 miles. (105) $410; $800;
$9.50. (107) Loses 4/0. (108) $214.

$9.38A- (110) ^23398 7s. Gd.

14min. (112) ^. (113) §8250.

30 mi.; 25 mi. per hour. (115) 7i ; £50 less.

4 days. (117) $6'l7i.
On Tuesday a. m. when one clock marks 9h. 11m.

and the other 8h. 5^m. 30sec.

(120)

(122)

(124)

[127)

(129)

(131)

:i34)

(135)

^36)
(138)

[141)

[144)

(146)

$1238.70 (121)

$450. (123)

SI. 12. (125) 30. (126)

A walks a mile in 13:^ min ; he
and by i| min. (128)

90 ;
$465. (130)

A^\. (132) 46. (133)

A, gets 88 cents ; B, 49^ cents.

11^ min. and 16^ min. past 3.

13i years. (137) £136.
10. (139) £60000. (140) 38.

$1.76. (142) 3idays. (143) 3i hr

4497 times.

$10,$18,S15.
4 times.

loses by 11^ mi.

7^ months.
1200 gal. ; 2 hours.

4000 ft.

9s. 2rf. ; 6i %

[151)

(153)

[157)

[160)

(163)

(165)

[167)

(170)

[173)

(176)

[179)

[181)

(182)

[183)

(186)

(189)

(192)

(194)

(196)

937

24-9 fr.

1.

28| days

87i.
$572 ; C, S259.50.

(149) 111835f metres.

2. (152^

7i miles. (154)

16| miles. (159)
3ft. ll-,^j in. (161)

48 min.
9 of spirit to 31 of water
$2035. (168) 10.

6.30 p.m. (171) 103-67

56 yd. (174)

$23 ; 17f ^. (177)

10861578 nearly.

15 masters, 345 bovs.

A gets $17.50 ; B, S52.50

(145) 400 miles.

(147) A gets $1155

(148) 6i.

(150) £U. Ids. dd.
;

02268 of an inch.

(155) £600. (156)
25-15 fr. = £1

3721^>,.

B,

1 ft.

$760.

$6.
1329

£1
(162)

(164)

(166)

(169)

574.

(175)

min.

(180) 1120 yd

2-198in. in a century

(172) 15 hr.

Jy min.

(178; 1520 tons.

262^%Qj- ac.

$105 ; D,
S4500. (184) 18 cents. (185)

$24360. (187) 6 cents. (188)

$3.40. (190) (81.12 ; 7 yds. (191)

ItV hr. (193) $7500.
$3750. (195) $8400.
Each child gets $1920.60 ; each brother, $960.30.

$175.

40 % of loss.

$11835.75.

2.
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(197)

(199)

(200)

(203)

(205)

(207)

(209)

(211)

(214)

(216)

(218)

(221)

(223)

(225)

(228)

(230)

(231)

(233)

(236)

(239)

(241)

(244)

(246)

(248)

(250)

(251)

(254)

(256)

(259)

(261)

(263)

(266)

(269)

(271)

(275)

(278)

(281)

(283)

(284)

(286)

(288)

(290)

(293)

(219)

(224)

(226)

C>14

(230)

(235)

$215.

50000000 quarters,

3 miles au hour ; 1

$2.00.

$53.40 of increase.

33 It). 7 oz. Avoir.

i:9. 3s. Gd. (212)

4 %.

$92; $115.

HOO.
•05.

9000 men.
$9125.
10 hours.

Length 32 ft. ; breath
5s.

S33.75.

$305. (237)

$9.50.

3s. (242) 3^^ clays.

$56000, $48000, $42000.

160 ; 623.

£1. lis. Aid.

Length, 27 ft. ; breadth,

3998936G16. (252j 9.

Increase S160.
41 days. (257) $30.

24 days.

400 in.

l^mi. (264) B.

$1200. (267) Loses 5%. (268)

$40800. (270)

Between -0001 and -0002.

C $6000 ; D $7000.

1^ cents. (276) $5.60.

$12800. (279) $4.30.

750 (282)

45 mi. and 30 mi.

50 per cent.

151 cwt. of nitre
;

charcoaL (287)

(198) He gains 14/

miles an hour. (202) 4^,

(204) 1609-306 metres.

(206) 8-243 %.
(208) 2 : 7.

(210) 2 ft. 3 in.

5 °/o and 10 %. (213)

(215) $2450.

(217) 30 days.

$115. (220)

(222) 124.001 and f.

Second greater by $50.

71 hr. ; 18 hr. ; 5] hr.

(229) $6120.
ft. ; height 8 ft.

3 pints

474.

42000.

Lost$l.

(238)
48000.

90 days.

$35.

1500 bbls.

£6000.

(240)

(243)

(245)

(247)

(249) 5hyesirs.

18 ft.; height, 12 ft.

(253)

(255)

(258)

(260)

(262)

(265)

1°/
8/o*

17f%.
4+ per cent.

i'ilO; 150 per cent

$553^ ; 5%.
$200.

$4. 82 for ^1.
25 cents.

(273) A $3200 ; £$4800;
(274) $6.50.

(277) $1,031.

(280),-^3 i^-

and 584.478, 369,

per hr.

(285) 82L cents.

l_9jj cwt. of sulphur ; 2/5 cwt. of

4| miles per hour.

Capital $1000000 ; Eeceipts $100000. (289) 3^ %.

1; 23. (291) 361^ ; 10-/^. (292) 1-}..

£66. 13s. 4(i. (294) 2-8523809 hr.
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(295)

(297)

(299)

(301)

(303)

(305)

(307)

(310)

(312)

(314)
(31G)'

(318)

(320)

(322)

^824)

(32(5)

(328)

(331)

(334)

(335)

(337)

(340)

all

5 hr, lOia min.
$39.95.

$20?.
70-41

;
1-46.

$274.12i
; S456.50.

3^ and i.

$20000.
13.

^j
per cent.

$12.31

6t per cent.

^3000.
82 cents.

5, by 16 yds.

26 yd.

€62. 5s.

9 ilays.

S1440.
70.11.1
$234; i

dh liours.

First is S50.

(296)

(298)

(300)

32 days.
8 per cent.
28i

:
427i lb.

(329) 2s. 6d.

(332) 5

266.40 ; 8306

;

(338)

(302)

(304)

(306)

(308)

(309)

(311)

(313)

(315)

(317)

(319)

(321)

(323)

(325)

(327)

(330)
hr.

$345.60.

(336)
$14600.

4 per cent.

$1023.75.

$80 ; $133^ ; Losses
$5100.
12 3. 18

16 3'ears.

$7800.

1^ months.

^ per cent.

2 7- ' "2 7 » '•

14 min. 43^ sec.

1; 2.

$10000
; $4000.

8s. 2id
(333) 5 miles.

70 cents.

(339)
B, 2196; A 2052; C, 1944; E

15 oxen.

1728, in

(341)

(344)

(347)

(348)

(349)

(350)

A. 3240

, 6480.

12 {f|. (342) 4j|. (343) $2200.
66. (345) 18 min. (346) £1160.
Man orets £4. 4s. ; woman gets £3 ; cbikl £1 16s.

27951: 12500.

375 grains of potash; 390 grains of soda.
$20.95.



APPENDIX I

INTEREST, ANNUITIES, Sfc.

1. To find the amount of a given siim, in any given

time, at Simple Interest,

If P be the principal in dollars, n the length of time in

years, r the interest of SI for 1 year; then the interest of $P
for 1 year will be Pr, and for n years will be Prn ; where-
fore, if I be the interest, then

I = Vrn.

If M be the amount, we have
M == P + 'Prn

= P (1 + rn).

2. To find the amount of a given sum, in any given

time, at Comjjound Interest.

Let P = the principle in dollars ;

" r = the interest of §1 for 1 year
;

«« n = the number of years
;

" R = the amount of $1 fori year == 1 -f r

;

then PR will be the amount of SP for 1 year,

and this becomes the Principal for the 2nd year;
.-. PR-R = PR2

will be the amount of SP for 2 years,

and this becomes the Principal for 3rd year ;

.-. PR2R = PR3
will be the amount of SP for 3 years, etc.

;

hence, M = PR"
= P (! + >•)".

will b^ the amount of SP for n years.

Interest = PR'* — P
= P(R"—1).

3. To show that the formula, M= PR" is true ivhen

n is fractional.

If n is fractional we can always find a whole number such

that na is a whole number = q., suppose. Divide the
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year into a equL. mter%'als, and let H^ be the amount of Sil

in one of these intervals, then the amount of $1 in oc in-

tervals is B.a, and is equal to R ; also the amount of $1

in n years, that is noc intervals, is equal to R*^, and there-

fore equal to R" ; hence the amount of $P = PR** , therefdre

the formula is true for fractional value of n.

Thus, if r' is the nominal yearly rate of interest of $1 pay-
r'

able q times a year, meaning that — is the interest payable

at the end of each ^th part of a year, then the amount of $1

in a year is $ |1 + —
j

, and the ^nte yearly rate of interest is

i'*n 1

Ex. (1). Find the amount of SlOO in 2J years at 8

per cent. Compound Interest.

M = 100 /l +—
\ 100

1 '2 100^1-2-22 [lOOJ
^ 1-2-3-23 ^100/

= 100 (l + -02+-012-}--000155 + ...)

= $121-215....

Ex. (2). Find the advantage when Compound Inter-

est is reckoned, of having the interest paid half-yearly,

quarterly, &c., instead of yearly.

The advantage per SI for a year, when the interest is paid
balf-yearly, and the half-yearly payment is half the yearly
one.

= fl+|)'-a+r)

=l + i +4 + ...-{1+r)

= _-!. nearly, since r is a small fraction.

Similarly, when the interest is paid quarterly, the advan-
3r2 ,= — nearly.
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And generally, when tlie interest is paid^ times a year,
the advantage

(l + r)

»-2 nearly.

Ex.
_
(3). Find the amount of a given sum at com-

pound interest, the interest being supposed due every
instant.

If the interest

\
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•. • Population at end of 1st year

= P 4. T^PZSI = P |i +?'-^l = Pi, say.

Similarly, population at end of second year

i pq ) I pq )

and so ou as in Compuiind Interest.

Hence, population at end of nth year = P ' 1 -|-
'— ^

i- .

4. To deduce the forimda for Simple Interest from
the iormula for Comnound Interest.

M = PP."

= p (1 + /r
^f n(n — 1) '>

= P| 1 + nv + ^Tg-- r^+cfccl

Now Compouud Interest may be regarded as consisting

of two parts

:

{V\ Interest on principal, and
(2) Interest on interest.

If from the value of M, given above, we take away the
part that represents interest on interest, there remains the
interest on the principal or the Simple Interest. ISow the

third term contains r^ or r X r, that is interest on interest.

Similarly for succeeding terms.

Therefore for Simple Interest we have
M = P (1 -f nr), as before.

Hence, any formula for Simple Interest can be
deduced from the corresponding one for Com-
pound, by neglecting r^ and all higher powers.

Therefore, in general, we shall find the formula for Com-
pound Interest, and deduce the corresponding formula for

Simple Interest. Indeed this is the only rational method
of treating the subject. There is but one kind of interest,

viz., Compound Interest. Simple Interest is incorrect in

principle, and of course may lead to veiy incorrect results.

When any sum of money is due, it matters not whether it is

called principal or interest, it is of value to the owner, and
should bear interest. The results obtained by the principle

of Simple Interest are merely approximations to the correct

results obtained by the principle of Compound Interest.
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Exercise I.

(1) A sum of $P is put out at Simple Interest for'n years ;

find an expression for its amount at the end of that time.

(2) If R be the amount of $1 in one year at any rate of

interest, the amount of P dollars in n years will be PR"

,

whether n be integral or fractional.

(3) If IP at Compound Interest]amount to |M in t years ;

what sum must be paid down to receive $P at the end of t

years?

(4) If IP at Compound Interest, rate r, double itself in n

years, and at rate 2r, in m 5^ears; show that — ^ i.

(5) In what time will a sum of money treble itself, at 5 per

cent.. Compound Interest?

log 3 = -4771212, log 1-05= -0211893.

(6) A sum of money, IP, is left among A, B, C, in such a

manner that at the end of a, &, c years, when they respective-

ly come of age, they are to possess equal sums ; find the

share of each at compound interest.

(7) Two men invest sums of $4410 and 14400 respectively,

at the same rate of interest, the former at simple, the latter

at compound interest ; at the end of two years their pro-

perties amount to equal sums; find the rate of interest.

(8) In a certain county the births in a year amount to an

mth of the whole population, and the deaths to an nth ; in

how many years will the population be doubled ?

(9) A person spends in the first year m times the interest

of his property ; in the second year, 2m times that of the

remainder ; in the third year, dm times that at the end of

the second, and so on ; and at the end of 2p years he has

nothing left ; shew that in the 2?th year he spends as much
as he has left at the end of that year.

(10) If interest be payable at every instant, in how many
years would $1 amount to 16, reckoning interest at 5 per

cent. ?

(11) A person starts with a certain capital which produces

him 4 per cent, per annum compound interest. He spenrh

every year a sum equal to twice the original interest on his

capital. Find in how many years he will be ruined, having

given log. 2 = -3010300, log. 13 =: 1*1139434.

(12) The population of a county is 35743. There is no

emigration or immigration. The annual deaths are 27 in
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ihe 1000, and the births 62 in 1000. What will be the

increase of the population in five years ?

(13) If the population of a county be P, and every year
the number of deaths is ^th, and the number of births

:^th, of the whole population at the beginning of the year ;

find in what time the population will be doubled.

log 181 = 2-25768, log 3 = -4771213,

log 2 = -30103.

(14) On a sum of money borrowed, interest is paid at the

rate of 5 per cent. After a time 8600 of the loan is paid off,

and the interest on the remainder reduced to 4 per cent.,

and the yearly interest is now lessened oue-thu'd. What
was the sum borrowed ?

(15) If a debt a at compound interest is discharged in n

years by annual payments of—-, show that
m

(1+r)'* (l-wr) = 1.

DISCOUNT,

5. To find the Present Worth ojid Discount on any
sum for a given time. (1) Compound Interest. (2)
at Simple Interest.

The principal difference between Amount and Present
Worth is that the former is reckoned foricards from a given
date while the latter is reckoned hachsards from the same
date. Hence it is evident that if V represents the Present
Worth, then,

V=P(l + r)-»

P— - for Compound Interest;

expanding and neglecting ?•• and higher powers we have

P
J I j^ for Simple Interest.
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If D be the Discount, then

p
^^ P —

/I X,^. Compound Interest.

P
== ^ ~

l-^nr ' aPPi"o^i^ately,

P nr= JT— » Simple Interest.
l-f-nr

^

6. If we expand P (1 -{- /) -*», and neglect r* and higher
powers, we get

P (1 - nr)

which may be called the common present worth.

The true present worth is

: by division

= P (1 - nr + 7^-* - nV + dec.

Subtracting the common from the true prc»,cnt worth, we
get

VnV- (1 - nr + nV - £c.)

and, therefore, when n is small the error committed in

taking cornmon for true discount is nearly proportional to the

square of the time.

In the expression
P (1 - rn),

if n = — the common present worth is nothing ; while if n > —

.

it is a negative quantity. Tliat is, the common present

worth of a bill for $100 duo 20 years hence at 5 per cent, is

nothing, and for any period beyond 20 years the holder of

the bill would require to pay a certain sum to get quit of it,

which is absurd. The true present worth of $100 due in 20
p

years, as given by the formula , is ft50.
1 -f nr
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7. The interest is greater than the discount.

P n,
Since
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$24. What is the sum of money? If the time be 3^
years, what is the rate per cent. ?"

From the above formula we have

28 P
24 =

P + 28
24P + 24 X 28 = 28P

4 P = 24 X 28
P = $168

;

the sum required is $168.

Again, D =— ,

28
24

3 = 7

2+7r '

1

rate per cent.= 100r= -x^— = 4^.

21

10

2i

Ex. (2) If the Simple Interest on a sum of money
for a given time and rate is ith of that sum itself, the

True Discount will be -of the sum.
71 + 1
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Ex. (3). Bank Discount at 5 per cent, being 8130.90,

find tlie true discount on the same amount.

^-= -ll^
where n = ^=^,

_ 20^
""

21

20
'•^ = 2r^ $130.90.

= 8124- 66f.

10. Bank Discount exzeeds True Discourd hy the Simple

Interest on the True Discount.

Bank Discount—True Discount := I—D
Pnr= Pn

1 + nr

[^ 1-^nrj

Pa,

1 H- nr
= Dnr
= Simple Interest on the

True Discount.

Ex. (4) The True Discount on a bill due in 1 year,

and discounted at 8 per cent, being SoOO, what would
have been the Bank Discount thereon ?

Bank Discount = True Discount + Dnr
= 8500 4- «500 X TWS= §540.

Exercise II.

(1) Bank discount being 5 per cent., a person receives
$37.10 less than the nominal value of his bill. What
should he >BBceive for his bill if true discount only were
deducted ?

(2) A person possesses a sum of money, the simple inter-
est of which at 4 per cent, is S536.25. With this sum he
purchases an estate, for which he pays by a note payable in
4 month's time, and which being discounted at 4 per cent.,

is worth at present exactly the money he possesses. For
how much is the bill drawn.
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(3) Trne disoonnt, at 4 per cent., on a sum of money
being- $15, find simple interest on the same sum at 5 per
cent.

(4) The interest on a certain sum of money is $180, and
the discount on the same sum for the same time, and the
same rate of interest is $150; find the sum.

(5) If the interest on SA for a year be equal to the dis-

count on $B for the same time, find tne rate of interest.

(6) If the three per cents are at 90 one month before the
payment of the half-yearly dividend, what is the rate of

interest ?

(7) A gives B a bill for $a, due at the end of w years, in

discharge of a bill for $b, due at the end of n years: for

what sum should B give A a bill due at the end of p years,

to balance the account at Compound Interest ?

(8) Given A my income, a the premium for assuring

$100, r the rate of Interest per cent, per annum ; find what
sum I must lay out in assuring my life, so that my execu-

tors maj^ receive a sum, whose interest shall equal my
reduced income.

(9) A sells goods to B and allows him 10 per cent, dis-

count, if he pay in six months ; what discount ought he to

allow if payment be made in two months, at 5 per cent, per
annum, simple -interest '?

(10) The discount on a promissory note of$100 amounted
to $7.50, and the interest made by the banker was $5*405

per cent. ; find the interval at the end of which the note was
payable.

EQUATION OF PAYMENTS.

11. To find the equated time of payment lof two sums
due at different times at a given rate of interest^

Pi (Pi + P2 ) Po ^^

7ii n lu

Let Pi, Pa, be the sums due at the end of the time

TZj, ?i2 ; *' the rate of interest ; take time N greater than
n^. Then it is manifest that the amounts of Pj, Pg, at
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the time N, should in equity be together equal to the

amount of their sum, (Pj + P2) ^ the same time.

Whence,

/
\N— ni /

\N— 712 / \

P, (l+r) -i-P, [l+rj =[Pi + P.j

/ >N-n

or dividing both sides by 1 -j- rl , Pi 1 + rhr Ui

+p, (i + r)
'''=

(pi + P2 (1 + 'j
''

(i;

that is, the present values of these sums, due at their respec-

tive times, are equal to the present value of their sum, due
at the equated time.

If we expand and neglect r^ and higher powers we have.

Pi (1 - nx r) + P2 (1— ^2 r) = ( Pi + P2 ) (1 — nr)

or, Pi ui + P, H-> = (Pi + P2 )n;

Pi Xi + P2?fc2
.

*. it =
Pi + P2

which is the rule given in Art. 184.

12. We have seen, Ai't. 6, that the expansion of

n

\1 + ?7 ,
neglecting r^ and higher powers, gives

common present worth instead of true present worth.

The above process is, therefore, incorrect. It may
easily be seen that we have taken the interest instead of

the discoimt of sum paid before it is due, and thus,

since interest is greater than discount, Ai"t. 7, a small
advantage has been given to the payer.

13. If we wiite equation (1) in the form,

Pi
_j_.

P2 Pi +P3

and expand, neglecting r^, and higher powers, we have
Pi P2 _ Pi + P2

.

1 + n^r 1 4- n^r 1 + Tir
'

which is the fonu of the equation for Simple Interest.
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Solving for n we get

''

Pi + Pa ^ r (P,7i, + P^n^) '

which is the correct value of the equated time.

If r be a very small quantity, as in practice it usually is,

and Pi, P2> not very large, we shall have

Pi + Pa
as before.

ANNUITIES,

14. The term Annuity is understood to signify any
interest of money, rent, or pension, payable from time

to time, at particular periods ; and these payments may
take place yearly, half-yearly, quarterly, &c.

15. To find the Amount of an Annuity, to he paid for

a given number of years, at Compound Interest.

Let A be the annuity, n the number of years, R the

amount of one dollar in one year, M the required

amount.

We have

Amount due at the end of

1 year = A
2 " =A+AR
3 " =A+AK + AR2

Hence M = A __.
R-1

16. For Simple Interest, expanding and neglecting

r^ and higher powers, we get
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17- To find the Present Value ofan annuity, to he paid
for a given number of years, at Compound Interest.

I. The amount of the annuity at the end of the first

year is A, while the present vahie is AE~^ ; similarly,

the amount at the end of the ?ith year is AR"~^ and the
present value is AR~". Hence in order to obtain the
present value from the amount we must first multiply
the formula for the amount by R, and then change
the sign of the index ol R.

Multiplying by R we get

^ R«+i -R
R-1

Changing sign of index we have

P = A R-''"+^^ — R-^
R-i-^1

R-" -1
=^A

1 - R

r '

n. We may obtain the same result by proceedinc? on
the principle that if the present value" P be put out to
compound interest for n years, it ought to amount to
the same as the annuity for that time.

Hence PR- = a —p
"".,

K— 1

=^(—

)
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III. We will now proceed on the principle that the

present value P is the sum of the present values of the

respective annual payments.

Present value of A due 1 year hence = AR~^
2 " = AR-2

&c. = &c.
" " n " " = AR-»

.-. P = AR-i 4- AR-2 + AR— . . . AR-**

- AR-i
^""-^

M'-H-
18. For Simple Inteiest, expanding and neglecting

r^ and higher powers, w . get

:

— ^ (l + r)"- l

Z.r (1 + /•)-

= A
_

L + nr + '-(-^^)r^ -f . .
-1

"^
*•

'

1 -\- ri/r

n -\-% (n—l)r= A
1 -f nr

= TiA . 2 -\- (n —l)r

2 1 + nr

19. Tofind the present value ofa perpetual anmiity,

I. Reckoning Compound Interest.

P = AR-i+ AR";^^ .... ad infinitum.

_AR^
"i—~R-i

A

A.
r
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//. Reckoning Simple Interest,

nk 2 + (n— l)r
^

2 1 H- nr

^nA ^ + (1 — ^y
2

"

;J
+ **

Now when n = az , the limit of

l + (l_l)r Of{l-0),- ^j
+ r

Hence, the limit of P, when n:= cc = ^_i- = ^ .

This result shows that, an injinite sum of money is re-

quired to be left, in order to insure an equal annual pay-
ment for ever, which is absurd. It indicates, therefore,

that the only correct method of computing annuties is on the
compound mterest principle.

20. To find the Present Value of an annuity, to com-
mence at the end of p years, and then to continue q years.

The present values of the first, second, &c, 5th payments,
due at the end of p-l-lj&c., 2^ + ? years respectively, ^vili

evidently be

AR-^P+i>, AR-^P+2;, ^c. AR -^p+q^
;

when the present value

P = AR-^P+i^. 1 1 -f R-i 4 R-2 + . . . + R-ro-i>

= AR-rp+iJl^-lL)
il-R-iJ

Rp+q • (R _ if-

If the annuity is payable for ever after q years have ex-

pired, by summing the above series ad infinitwm, we have

p = _A__
R(Rp-I;

These formula enable us to compute the values 01 Rever-

sions, or Annuities in Reversion ; and the latter determines

the value of the Fee Simple of the freehold estate, which is

to fall in at the expiration of p years.
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Ex. 1. A sum of $a is bon-owed for a period of m
years, to be repaid by equal annual instalments, the

fii'st payment to be made after one year. Find the

amount of the annual instalment.

Let A be the annual instalment.

Then the amount of this annual payment in m years.

Again, if the sum a be allowed to accumulate for m years

at compound interest, its amount
= a R'".

Now, these two amounts ought to be equal.

Hence, we have

A± JRm _ ll=aR'«;

aA=-
a
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Substitute in the first equation, we get

5 r
1

» = 25

100 r = 4.

The rate is, therefore, 4 per cent.

Ex. 3. A mortgage of 85,000, interest at 6 per cent,

per annum, has 7 years and 10 months to run ;
find its

present value, interest at 10 per cent, per annum, pay-

able haK-yearly.

The first payment of interest is $300, and will be due in 10

months; its amount for seven years, at 10 per cent., pay-

able half-yearly, will be 300(1-05)14. Similarly, the amount
of the second payment of interest at the end of the 7 years,

win be o00(l-65)i2
; and so on. The amount of the last

payment will be $300.

Hence, the whole amount of the mortgage and intereet

will be

5000 + 300(l-05)" + 300(1 -OSj^-f + 300.

= 5000 + 300 {(l-05)'*-f (1-05)'*+ + 1}

= 6000 + 3oo|11i551!j:J:1
((1-05)- - 1)

=: 8462-06.

Now, if the present value, P, be put out to compound
interest at 10 per cent, per annum for 7 years and 10 mos.,

it ought to amount to the same as the mortgage for that

time.

.-. P(l-0o)i'^ = 8462-06

.-. P = 3940-18.

The Present Value of the Mortgage is, therefore, $3940.13.

The value of (l-05)i^» may be found

(1) By means of a table of logarithms.

(^) By raising 1-05 to the 16th power, dividing this by
105 we obtain the 15th power, taking | of the difference

and adding to the 15th powat, we get approximately the 15|
power of 1-06.
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(3) By the Binomial Theorem, as follows :

(1.05)^ - (1 -h 2^)^ =- 1 + aV— 3A0 = 1-0163 ; then
(1.05)^^-=- 1.0163 will give a close approximation to (1.05)^^*

For additional information on tJiis subject consult Loan
Tables by Professors Cherriman and Loudon.

Exercise III.

(1) A person's dividend from his Bank Stock is 1580 a
year. What is the present value of this income for five

years to come, computing by simple, and also by compound
interest, at 7 per cent.

(2j What annuity, to continue 20 years, can be purchased
for $10000, allowing compound interest, at 5 per cent.

(3) For what sum might the Government of a country
undertake to pay an annuity of $1000 a year, for ever, on
the supposition that money may always be invested at 6 per
cent.

(4) For what sum might an annuity of S400 a year, for 10
years, to commence in 5 years, be purchased, allowing com-
pound interest at 6 per cent ?

(5) A person who enjoyed a perpetuity of $1000 per

annum, provided in his will that, after his decease, it

should descend to his only son for 10 years, to his only

daughter for the next 20 years, and to a benevolent Institu-

tion for ever afterwards. What was the value ol each
bequest at the time of his decease, allowing compound inter-

est at 6 per cent. ?

(6) A person at the age of 22 put $100 at interest, at 6

per cent., and $100 each year afterwards, until he was 40

years old. He also collected the interest annually, and con-

verted the same into principal ; what amount was, by these

means, accumulated ?

(6) A corporation borrows ,€3769 at 4 per cent., to be paid

in 30 years by equal annual instalments. What will be the

annual payment ?

(7) A property is let out on lease for a years at an annual

rental of $&, and after c years the lease is renewed on pay-

ing a fine of $d. What is the additional rent equivalent to

this fine ?

(8) A farm is let for n years at a fixed rent and a fine of

$p. When p years of the lease remain, what fine must be

paid to extend these p years to q, at compound interest ?
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(9) If two joint proprietors have an equal interest in a

freehold estate worth $a per annum, but one of them pur-

chased the whole to himself by allowing the other an equiva-

lent annuity of $6 for n years, find the relation between a

and b.

(10) Find the present value of an annuity of SI, paid n
times per annum, and continuing for in years, allowing

compound interest at the rate of r per cent, per annum

;

and prove that, as n is indefinitely increased, this present

l-e"'"''
value continually approaches the limit

r

(11) A monthly instalment of SlU has 2 years one month
to run, what sums must be paid at once to reduce the period

six months, money being worth one-half per cent, per

month ?

(12) A mortgage of 84000 interest at 5 per cent, per an-

num, payable half-yearly, has 17 years and 8 months to

run. Find its present value, interest 10 per cent, per an-

num, payable half-yearly.

(13) If two sums, s^, $2, due at times <j, t.^, be paid to-

gether at an intermediate time t, t being determined from the
equation.

.,r-^i + ,,R-^-^=(.Si + %)Il-*,

Show that whichever mode of payment be adopted
(Ij At any antecedent period, the present values are the

same

;

(2) At any subsequent period, the amounts are the same
;

(3) At the intermediate time of payment, the interest of

the sum overdue is the discount of that not due.
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CUBE ROOT.

The extraction of the cube root, by the ordinary rule, is a

troublesome process, seldom used and easily forgotten. The
following process is much simpler.

Let a be an approximate value of the cube root of N, so that

^^N = a+ x, X being very small

;

then N = (a+ xf -= a^ + 3al>: + 3a x^- + 7?

= a^ -f 3 a x{a -\- x), nearly, since x ia

small.

First suppose N = a^-\-Sa^x

N-a3 .

••• ^= -3^'
N+2a' .

and .-. a-\-x = —3^^"'

3
N + 2a'

therefore, more nearly, N = a +3ax.—g^^ ^

and x-a. ^^^^6,

and, therefore, 3 / N = a+x

Suppose we wanted to find the cube root of any number N.

In the first place we find some number a whose cube is

somewhere near the given number. Then the fraction,

2N+a"
N + 2a«''

will be a nearer approximatian to the cube root than a itself

was. When we have found this value, we can take this as

a and repeat the process.

Thus, to find tlie cube root of 241-804367, we observe that

•216, the cube root of 6, is nearest to 241. Hence the first

value of a is 6.
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2N-f gs

847

699-608734
X 6~ 673-804367

_ 4197-636404
~ 673-804367
= 6-23 very nearly.

On trying 6.23 we find it is correct.

Ex. (1). Find the cube root 47. ^
The nearest cube to 47 is that of 4. >

47 + 128

_ ???— 175

_ 2528
"~ 700
= 3.61 nearly.

Next, take 3.61 for a, and substitute in the formula, and
;ve get 3.6088261, which is correct to seven places of deci-

nals.

Ex. (2). Find the cube root of 10.

2 N + a3
In this case,

N + 2 a^

20 + 8
X 2

10 + 18
= 2.153.

Next, substitute 2.15, instead of 2, and we get

20+9-938375 ^ 2-15
10 + 19-876750

= 2-1544346,

which is correct as far as six places of decimals. This
method has also the practical advantage that an error q-

work gets corrected at the next trial.
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Exercise I.

M(3) ^. (5) 22-5 years, nearly.

(6) A''s share is

(7) 5 per cent. (8)
loff. 2

log. (r/irt - m + >i) — log. mn

(10) n = 2o}-^. (11) 17-67 years,
log e

(12) 2762. (13) 125 years, nearly. (14) 83600.

Exercise II.

(1) 1706.66^. (2) ai3585. (3) $19.50.

(4) S900. (5) 100 ?-Zl^ per cent.
A

(6) m. (7) aKP-'«—^RP-"'.

Aa
(8) -—

.

(9) 11-463 per cent. (10) 1^ years.

Exercise III.

(1) At simple interest, $2237.77 ; at compound interest,

$2173.10. (2) $802.42.

(3) |16066.66f. (4) $2199.95.

(5) $7360.08; $6404.74; $2901.83.
150-76 drB,<'

^^' l-(l-04)-=^"
• ^'^^ R*-- 1 •

(8) 1=^ (R--B-) (9) ^=2 jl-^,;}.

If 1
)

10) -
j
1 —

/j^ ,..,„„ ^ , r is interest of $1 for 1 year.

11) $58,908. (12) $2422.85.
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^^i>^#iNQ-JS:^^^^^^^^^ MANUAL OP

ALL BOOKSELLERS.
Sent free by mail on receipt of price.
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LANGUAGE LESSONS.
R. DAWSON, B A., T. C. D., Head Master Hijrh School, Beilevrme.

I have been ver3- much ])leused by the introduction of "Swinton's
Language Lesson's," into the list of Canadian School Books. It is

simple, comprehensive, and reliable ; and shows very clearly how easily

the study of grammar may be made to go hand' in liaiid with the
practice of Composition, the great end for which grammar ought to
be taught. We have at last an elementary text book which may be
entrusted into the hands of the most iuexpericnced teacher without
any fear of its being abused.

JOHN JOHNSTON, P. S. I., South Hastings.

I have cerefuUy examined " Swinton's Language Lessons," and am
convinced from what I have seen of it, and from what I have heard from
some of my most experienced teachers, that it is by far the best
Elementary text liook on the .suljject that has yet been placed within
reach of our Canadian children. The simultaneous exerci.ses in com-
position are an ailmirable feature. 1 shall recommend tlie book for

use in all the schools in uiy district.

J. M. PLATJ', M. D. , P. S. Inspector, Picton.

I am greatly pleased with this little work. Our best and most ex-

perienced teachers teach grannnar to junior classes orally, after the
same fashion. Young and inexperienced teachers can do as well with
'Language Lessons" as the oldest and best can do without it. For
l)upils just entering upon this important branch, this little book in

question has no superior in the market.

W. S. CLENDENING, Inspector East Bruce, Walkerton.

* * * With its \aluable aid the teacher will find it no difficult

task to make the study of language agreeable to even junior pupils. 1

esteem it so highly that I will use mj' influence to get it into the hand-
of every teacher in my district, and, if authorized, into every school

''"kewise.

RObiiRT MATHESON, M.A., H. M. High School, Walkertun.

* * * Language Lessons will assuredly prove a boon to leacli-

ers of comijosition. I find that for teaching English Grammar it is

superior to the usual treatises, as it treats of Grammar in a practical

manner.

C. MOSES, P. S. I., County Haldimand, Caledoma.

I have carefully examined Swinton's Language Lessons lor junior

classes and consider it one of the best yet published, being admirably

adapted for use in our public schools.



SWINTON'S LANGUAGE LESSONS.iAge

GEORGE WALLACE. B.A., Prin. Hiijh School, Weston.

* * A ifyoJ I'ook for practical wiirk.

J. H. JOHNSTON, II. M. High School. Thorold.

This little book sup^jlies a want much felt in our pvihlic

school

M. McrilERSON, M. A., Head Master H. S., Presc tt.

* * ^ I hope thi - V. ork vrill inaugurate a new a7i<l more success-

ful method of teaching this important subject.

JOHN J. MAGEE, M.A.,Head Master H. S. Uxbridge.

Swintou's Language Lessons is an excellent work. It ought to be
used b}' every teacher of Junior pupils.

T. O. STEELE, P. S. I. L'Original, County Prescott,

I am w':;ll pleiscl with its conciseness, plainness, and ple<asing

style. I feel that it \\ill be of great use, especially to young and in-

experienced teachers.

JOHN DEARNESS, I. P. S., East Middlesex, London.

* * * I am verj- much pleased with it, and can conscientiotisly

recommend it. The abundance of good examples it contains is a most
excellent feature.

S. P. ROBINS, M.A., Sec. P. B. of School Commissioners, and Snp't
of Schools, Montreal.

* * * It is an easy, clear and practical introduction to Gram-
mar in its relation to Composition, and I hope to see it introduced in-

to the schools of this citv.

JAMES TURNBULL, B.A., Prin. High School, Clinton.

* ' I consider it a most excellent book for the purpose in-

tended. It supplies a want that has long been felt by the teacliers c'

Ontario. I shall recommend its introduction here

W. W. TAMBLYN, M.A., H. M. High School, Oshawa.
* I think that it is greatly superior to either of the other author-

izetl grammars. I am sure that pupils using this book would on an
average, make as much progress in three months as in either of the
others in three years.

From the "WHIG," Kingston, Aucr. 4th, 1877.

* * * The work is an attempt to bring tiie subject of language
home to children at the age when knowledge is acquired in an objec-
tive way, by practice and habit, rather than by the study of rules and
definitions. It is calculated to fulfil its object fully.

From the ADVERTISER.
Swinton's is a bool- of exercises. Every part of the subject is taken

up by the pupil, turned over, thoroughly handled, considered from
e%'ery point of \i9w, and the intelligent knowledge thus derived gen-
eralized into a definitir.n. But the best feature of the work is that as
the knowledge of Grammar is acquired, it is immediately turned to

practical account in composition.



swr^•TO^"S language lessons.

TH GUAIDOT, I. P. S. Sandwich, North Essex.

I take pleasure in testifying to its superior excellence and com-
pleteness, and should be very much pleased to see it introduced into

all our schools.

ROBERT RODGERS, P. S. L, Coinugsvood.

I have no hesitation in pronouncing it an admirable book for be
ginners. If faithfully taught, it would serve to make Composition
which for the most part is sadly neglected by teachers, and disliked by
pupils, an easy and delightful study.

F. BURROWS, P. S. I., Lennox and Addington Counties.

It is a work of rare excellence, in fact the best I have ever met for

teaching English Grammar and Composition to children. My teachers

who have used it, unanimously speak of it in terms of the highest

praise.

Rev. GEORGE BELL, L.L.D. Public School Inspector, and Minister of

St. Paul's Church, Walkerion.

Verj' simple, and admirably adapted te teach the principtes of

Grammar by analysis. The pupil will be dLi-av\ni on to take in these

principles as a pleasure, rather than a-s a task.

GEO. BLAIR, I. P. S., Gcanville County.

It is, in my opinion, the best Primary Grammar yet used. It is

thoroughly practical. The Author follows the analytical method, and
dwells largely on many subjects too much neglected, such as punc-
tuation. Although it is really a Grammar the Author does well to

avoid that name, and the teacher should avoid it also in using this

work, which cannot be too highly commended, or too generally intro-

duced.

M. J, KELLY, M D., LL.B., Inspector of PubHc Schools, Brantford.

* * I consider the book an excellent introduction to the science

of Grammar. The analytic is the method pursued by the Author and
insisted on by the Editor, the pupil being led up by the simple exer-
cises in the use of words to the definitions, instead of beginning with
them in the first instance. The treatment of the subject is thus
rational and philosophical, and cannot fail to awaken the interest of

learners from the outset. It is just such a work on English Grammar
as we might expect from the hands of experienced practical instruc-

tors.

WM. WILKINSON, M.A , Prin. Cent. School, Brantford.

I have the highest opinion of the adaptation of this book to ac-

complish the object intended, and I expect great results from its in-

troduction into our schools ; not so much because it is an exhaustive
work upon the subject as because it is suggestive of methods which
teachers can quite easily adapt to the requirements of their pupils.
For the sake of the pupils who have found Grammar a hard study and
for the sake of my fellow-teachers who have frequently wondered what
plan they would next trj- to produce better results on this subject, I

wish your little work a very large sale.



HOW TO EEAD;
A DEILL BOOK,

For Correct and Expressive Reading.

ADAPTED FOR THE USE OF SCHOOLS.

By Ricliard Lewis, Teacher of Elocution, Author of "Dominion
Elocutionist," &c.

PRICE 75 CENTS
J. M. PL ATT, M.D., P. S. Inspector, Picton Out.

* * Lewis' " Hew to Read," is cue of the finest little books
ever iutrocluced into our Canadian Schools. No efficient teacher
will fail to have his senior classes supplied with the work at once.

J. MOiiRISD.,", IvI.A., M,D., H. M, High School, Newmaiket.
Su^".}! a Itook WHS wanted and I am glad that the want has been

supplied by an Elocutionist of some note. I have adopted it for
our junii-r classes.

JOHN SHAW, Head Master High School, Omemee.
* I am pleased with it and shall certainly introduce it at

the earliest oppontmity. The pubUcation cannot but be profit-
ible to toa;:her and pupil alike.

B. N. KODGERS, Inspector of P. Schools, Collingwoo,].
* * We hope this book will be bought by every teacher,

and introduced into every school. We fii-mly beheve, that no tinib
could be ! efcter spent, than in learning the simple pi-incipies it lays
down and practicing the suggestions it gives for attaining a style "of

reading b-.a pleasing and effective.

E. M. BIGG, M. A.

* * I wish it could be introduced into every schooL No-
thing IS so MXrCH NEEDED IN OUK SCHOOLS AS SUCH A WORK.

JOHN MACOUN, M.A., Head Master of Albert College Grammar
S-;chool, Prof, of Botany &c.

' * * I most imhesitatingly recommend Lewis' How to
Ri.AD to be immediately introduced into all our schools and that
teachers compel pupils m the higher classes to obtain it, and in-
struct them iu the use of it everj' day.

J. MILLER, B.A.. H. M. High School, St. Thomas.
* * * It will create gi-eater interest in a subject that shoul,!

receive more attention



HOW TO READ LEWli^

P. A. SWrrZEK, M.A., H. M. Oakvillo H. B.

OurBchools have long felt the want of a practical work ot
teaching how to read. Lewis' "How to Read," from its excel
lence wul soon be Lu every school.

JAMES TURNBULL B.A., Principal, High School, Clinton,

* * The whole work is well adapted to make ititellecifnal

readers, but the examination questions and the selections deserve
special mention as without these the book would be incomplete.
Every teacher of reading ought to have this work thoroughly
mastered.

JOHN JOHNSTON. P. B. Inspector, BoUo\ille and South Hastings.

This work "uoll do much to prepare teachers for giving instruc-
tion in this very badly taught subject, and vriil be of great use to
private students, and classes in High aad PubUc Schools.

J. ARTHUR HOUSTON, Head Master Hawkesbury High School.

* * * I have examined " How to Read" very carefully and
am very much pleased with it. The effort made to reduce reading
to a science is one with which I heartily sympathize The book
will well repay a perusal by either teacher or pupil. The binding
and printing is far beyond what is generally found in school books.

H. M. HICKS, M. A., H. M. Trenton H. S.

* * * Lewis' How to Rrad lays down in a clear and con-
cise way the principles uiion which depend the development and
improvement of the vocal organs, gives all the rules for expressive
reading that can be used with advantage and ends with some very
excellently marked selections. The examination questions are an
important addition and are very suggestive.

REV. GEO. BLAIR, MJL, I. P. S. Grenville Co.
* * Mr. Lewis' work is not only rich in valuable instruc-

tions, but contains also some of the best illustrative pieces in the
English language.

D. H. HUNT, Head Master H. 8. Waterdown, Ont.

* • Ib an excellent work, and will greatly aid in teach
ing reading.

J. H.JOHNSTON, M.A., H. M. Thorold, High School.

The work is a valtiable addition to the text books of the period
And suppUes an acknowledged want.



ENGLISH GKAMMAE
BY C. P. MASON, B.A., F.C.P.,

Fellow of University Collbgb, London,

With Examination Papers by W. Houston, M.A.

PRICE 76 CENTS.

ALEX. SIM, M.A., H. M., H. S., Oakville

Upwards of three j-ciirs ago I asked a grammar school nspectot
in the old country to send rae the best grammar publi hed there.
He immediately sent me Mason.

A- P. KNIGHT, M.A., H.M., Kingston Collegiate Institute.

Incomparably the best text book for the senior classes of our
high schools that has yet been offered to the Canadian pubhc.

J. KING. M.A., L.LJ)., Principal, Caledonia, H. S.

Mason's gi-ammar will be found a most valuable class-book gb-
pecially for the instruction of advanced classes in Enghsh. The
chapter on the Analysis of difficult sentences is of itself sufficient
to place the work far beyond any English grammar hitherto be-
fore the Canadian public.

RICHARD LEWIS, H. M., Dufferin School Toronto.

As a philosophical treatise its discussion of doubtful points and
its excellent methods euad definitions cannot fail to give it a high
rank in the estimation of the best judges of such works—the school
teachers of the coimtry. It has reached a twenty-fu-st edition iu
England and 1 have no doubt it will meet with the same high ap-
preciation in this Province.

JOHN SHAW, H. M., H. S., Omemee.
' * Mason'sGrammaris just such a book asmany teachers

have been hoping to see introduced into our schools, its method
being to teach the subject by explanation, definition and abun-
detnt illustrations without stereotyped rules thereby making the
study even attractive.

D. CMacHEKRY, B. a., H.M., Cobourg Col. Institute.

It is an excellent and rehable work. It will be weU received by
t^acheiB and advanced pupils.

JOHN JOHNSTON, P. S. I., Belleville and.South Hastings.

Of aU the grammars that I have seen, I consider Mason's the
best. ^
J. MORRISON, MA.., MJ)., Head Master, High School, Newmarket.

I have ordered it to be used in this school. I consider it by far
the beet Enghsh grammar for high school purposes that has yet
."ippeared, With "Mason" and "Fleming" nothing more seen*
to Dedeiirsd.



MASON- S GKAMMAB.

JAMES TUKNBULL, B.A., Principal, High School, Clinton.

* * The more I examine it the better I hke it. The num-
erous foot notes, the appendices on derivation, and the examiu-
atiou questions, are very valuable, and enhance its usefulness.
• * * The book should have a place in the Library of every
lover of Enghsh.

JOHN MACOUN, M. A., Head Master of Albert CoUego Grammar
School, Prof, of Botany, &c.

* * * The appendix alone to senior pupUa and teachers of
AXiii grades is worth more than the cost of the book as it contains
that which cannot be ignored either in the teaching or study of
modem English.

WM. MACKINTOSH, P. S. Inspector, N. Hastings.
* * * For teachers and the members of their advanced

elasses it has no equal.

EEV. A. McCOLL, P. S. Inspector, Chatham.

* * It is a work that only requires to be known, to render
it an essential to every advanced student in the coimtry.

A. Mcculloch, M.A., H. M. Drummondvllle H. S.

I consider it an excellent work on the subject—especially in
Etymology.

J. S. CAESON, Sti-athroy., H. S.

Many difficult constructions are made clear and the whole wort
gives evidence of careful prepaiation,

GEORGE WALLACE, B.A., H.M. High School, Weston,

Mason's Enghsh Grammar is worthy of a good position among
the best toxt books on the subject.

ALEX. D. CRUICKSHANK, H. M., High School, Vankleek}nll.

It is exactly the book to bo read for the intermediate and second
class certificates.

W. A. WHITURT, M. A., Hes,d Master, Iroquois H. S.

I consider it the RIGHTBOOK for our advanced high School classes

GEO. H. ROBINSON, M.A., H. M., High School, Whitby.
* * * I feel that if I succeeded in taking a pupil carefully

through the work that he would have a first-rate knowledge of

English.

P. C. MCGREGOR, B.A., Head Master. H. S. Almonte.

I consider it one of the best works pubUshed on the subjectb

D. H. HUNT, H. S. Waterdown. "-

It is an excelle)it book of reference or text book for senior classes

in our high schools.



MASON S GRAMMAS.

GEO. BLAER, I. P. S. Grenville county.

It is the most complete English grammax yet published. It goes
into the very roots of the English language, and is admirably ad-

apted for advanced classes.

EGBERT MATEffiSON, B.A., Head Master. Napanee, H. S.

* * * In etymology and analysis Mason is particularly full

and clear * * * The whole work is to the student of English a
mine of wealth.

J. MTIjLAR, B.A., H.AI. High School St. Thomas.

I have examined the work and I am satisfied it ^vill prove a
valuable treatise on the subject for high schools. Many of it8

features though somewhat novel in their character will tend to
simplify the dilficulties of the student.

J. SEATH, B.A., H. M., St. Catharines Coll, Inst.

I regard Mason's Enghsh grammar as an excellent manual for
middle forms in om: high schools. It is just the text book for the
intermediate examinations.

E. M. BIGG, M.A.
* • * Used with Fleming's analysis it is just what is wanted

in our schools.

P. A. SWITZER, M.A. H. M. Elora H. S.

Mason's English grammar is imdoubtedly a very suitable book
for high schools.

R. KINNEY, M.A., Insp. of Schools, Dist. No. 2, Leeds.
* * The development of modem English out of the older forms

of the language, as presented by this author, gives the pupil a
clear comprehension of the manner in which our language has
come to be what it is, and the thoroughness with which the sub-
ject of etymology and syntax are presented, renders the work very
valuable.

J, H. JOHNSTON, M.A., H. M., H. S., Thorold.

It is something more than a collection of diy and vaguely ex-
pressed definitions and rules. The subject is treated in a rational
and philosophical manner and in cases of difficulty whether of
derivation or construction the author very properly refers to the
original forms. The work will be valuable to the teachers as well
as to the advanced classes in our high schools.

GEO. B. SPARLING, Upper Canada College.

Mason's Enghsh grammar merits a high place in Canadian
schools.

E. L. CHAMBERLAIN, B.A., H. M., H. S., Gananocjue.

I am satisfied on a close examination that the work is a valuable
addition to our list of school books.

J. MAY, L P. S., Co. Carleton.
•* * * Admirably adapted to the higher classes in our public

«nd hieh schools



MASON S QRAMMAB.

JNO. J. MAGEE, B.A., H. M., H. S., Oxbridge.

I intend to use Mason's English grammar in the senior division

of the high Bchool here. I consider it a very superior book in all

its parts.

J. A. HOUSTON, H. M.. H. S., Hawksbory.

I have carefully examined " Mason's Enghsu grammar " and
consider it a book which shoiild be in the hands of every teacher.

H. M. HICKS. M.A., H. M., Trenton. H. 8.

* * * Though the work may be used with advantage by all.

it is especially adapted to use, ia classes in high schools, or to ti.-

wants of advanced pupils.

W. C. MIDDLETON, H. M., H. S., Amprior.

Mason's grammar is full of the most valuable information jiif^i-

ciouBly selected. It cannot fad to }ipld the most satififactury in-

sults in the hands of an efficient teacher.
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HAMBLIN SMITH'S

MATHEMATICAL WOUKS
ARB USED ALMOST KXCLUSIVELT

In the Normal and Model Schools, Toronto;
Upper Canada College; Hamilton and
Brantford Collegiate Institutes; Bow-
manville, Berlin, Belleville, and a large
number of leading High Schools in the
Province.

HAMBLIN SMITH'S ALGEBRA,
With Appendix, by Alfied Baker, B.A., Mathematical Tutor, Uni-
versity College, Toronto. Price, 90 cents.

THOMAS KIRKLAND, M.A., Science Master, Normal School.

"It is the text-book on Algebra for candidates for second-class
certificates, and for the Intermediate Examination. Not the least

valuable part of it is the Appendix by Mr. Baker."

GEO. DICKSON, B.A., Head Master, Collegiate Institute, Hamilton.

" Arrangement of subjects good ; explanations and proofs exhaus-
tive, concise and clear ; examples, for the most part from University
and College Examination Papers, are numerous, easj* and progres-
sive. There is no better Algebra in use in ovu" High Schools and
Collegiate Institutes."

WM. R. RIDDELL, B.A., B. Sc, Mathematical Master, Normal
School, Ottawa.

"The Algebra is admirable, and weU adapted as a general text-

book."

W. E. TILLEY, E. A., Mathematical Master, Bowmanville High School.

" I look on the Algebra as decidedly the best Elementary Work on
the subject we have. The examples are excellent and weU arranged.
The explanations are easily understood."

R. DAWSON, B.A., T.C.D., Head Master, High School, BeUe\ille.
"With Mr. Baker's admirable Appendix, there would seem to be

nothing left to be desired. We have now a first-class book, well
adapted in all respects to the wants of pupils of all grades, from the
beginner in our Public Schools to the most advanced student in our
Collegiate Institutes and High Schools. Its publication is a great boon
to the over-worked mathematical teachers of the Province."



EXAMINATION PAPEES
IN

ABITHMETIC,
By J. A. McLellak, L.L.D., Inspector High Schools, and
Thos. Kibkland, M.A., Science Master, Normal School,

Toronto. Second Edition.

PKICE Sl.OO.

From the GUELPH MERCURY.
• * * The work is divided into six chapters. The first is

on Ihe Unitary Method, and gives solutions showing its applica-
tion to a variety of problems, in Simple and Compound Pi-opor-
ticn ; Percontage, Interest, Discount, Profit and Loss ; Propor-
tional Parts, Partnership, ; Chain Pule, Exchange, Alligation

;

Commission, Insurance, &c., Stocks; and Miscellaneous Pro-
blems. The second is on Elementary Kules, Measures and
Multiples, Vulgar and Decimal Fractions. The third con-
tains Examination Papers for entrance into High Schools
and Collegiate Institutes, the fourth for candidates for third
class certificates, the fifth for candidates for the Intermediate
Examination a,nd Second-Class Certificates, and the sixth for
candidates for Third Class Certificates and University Honors.
It will be observed that the work begins with the fundamental
rules—those principles to be acquired when a pupil first enters
upon the study of Arihmetic, and carries him forward tiU pre-
pared for the highest class of certificate and for Honors of the
University. * * Teachers wiU find in it a necessary help in
Bupplj'ing questions to give their classes. Those who aspire to
be teachers cannot have a better guide—indeed there is not so
good a one—on the subject with which it is occupied.

From the ADVEETISER.
• * * By aU who are groping after some method better than

they have at present, this volume will be coi-dially welcomed, and
niiiiiy who have never suspected the possibiUty of accomplishing
so much by independent methods will be by a perusal of the in-
troductory chapter impelled to tluuk for themselves, and enabled
to teach their pupils how to do so. * * * It is far superior to
anything of the kind ever introduced into this country. » »

The typograiahical appearance of the work is of a very high
character—quite equal, in fact, to anything of the kind issued by
the bc-it publishing bouses of London or New York.

From the TELESCOPE.
• * * The plan of the work is excellent, the exercises being

an-angetl progi-ossivoly, each series preparing the student for the
next. The problems are all original, and so constructed as to
prevent the student using anj' innelj' mechanical methods of so-
lution. » * * We should really feel proud of our Canadian Au-
thors, and publishiug houses, wlien we consider the infancy of
our country and the progi'essit has made and is making in edu-
cational matters, and pai'ticulaa-ly in the recently published edu
catiuual workb.



EXAMINATION PAPERS IN ARITHMETIC.

J. MORRISON, M. D., Principal, H. S., Newmaxket.
* * • It is one of the best contributions to Arithmetic

which has been made of late years. The Unitary system
cannot fail to be addopted in aU our schools, and this book places
the whole subject ia a satisfactory Hght.

J. D. PLATT, B. A., P. S.I., Piince E. Co.

* * * I consider this work weU adapted to secm-e thorough-
ness. The introductory chapter in explanation of the Unitarj
Method is especially valuable. The anxiety which Teachers, and
Candidates for Certihcates manifest regarding the work, is the
highest recommendation of its practictQ utility

R. RODGERS, P. S. I., CoUingwood.
* * * It cannot fail to receive a cordial welcome from all

our Teachers in the High and Public Schools. We must cordially
commend its uitroduction.

JAMES McBEIEN, I. P. S. Co. Ont.

* * * This work should be in the hands of all that desire to
obtain perpetual and Provincial Certificates.

WM. MACKINTOSH, P. S.I., N., Hastings.
* * The Examination Papei-s in Arithmetic I look upon

as one of the most really useful additions that have yet been
made to auadian school book literatiire. *" * * The thirty-
four pages of ins1a*uctions on the Unitary Method are worth far
more than the entire book costs.

G. BLAIR, I. P. S., Grenville Co.

This work was much needed and will give, I sincerely
trust, the finishing blow to the rule and rote system in Arithme-
tic which has so long been freezing the very life out of our Can-
adian schools. Every candidate for the various examinations in
Ontario ought to procure this work, which not only explains the
analytical method clearly, but applies it thoroughly.

F. BURROWS, P. S. I., Len. & Ad. Cos.

Dr. McLellan's reputation as an Ai-ithmetician is so
deservedly high, and he has already done so much to excite a
rational study of Arithmetic, that it would seem unnecessary to
say a word in commendation of this collection of Arithmetical
Questions. I am sure these arithmetical papers and exposition
ofthe Unitary Method will be received by our teachers with
great satisfaction.

J. S. CARSON, P. S. I.. Co. Middlesex.

As a work to foster independent thought, McLellan &
Kirkland'3 .Arithmetic stands alone and unrivalled, nearly every
teacher in my Inspectoral Division has a copy, and pronounces
it admh-ably'adapted to the various degrees of difficulty required
in our Pubhc Schools.

T. O. STEELE, I. P. S., Co. Prescott.

, It tills a vacancy long felt by Teachers and those pre-
paring to teach, and to such I do most heartily recommend it



EXAMINATION PAPERS IN ARITHMETIC.

From the GRAND RIVER SACHEM.
* Candidates preparing for Teachers' Certificates ot

my grade, cannot afford to be vithe lit it. The name of the Au-
thors being a sufficient guarantee of its value to the pupil as well
&s to the i)iivate student.

From the STRATFORD BEACON.
* * It also has a chapter on the " Unitary Method " of

solving problems, which will be found of invaluable utility to
teachers and pupils, who may perchance, have been hitherto
" plodding their dreaxy way " through the different rules and for-
mula of the text-books of the present day. Bj- following this me-
thod the youthful arithmetician, after having mastered the '• fun-
damental miles," is enabled to solve any problem that has the
requisite data for its ovru solution. In addition to arithmetical
practice this method strengthens and exiiands the mind by giving
it exercise in the most rigid logic and accurate analysis, and, in
shoi-t trains it to " think. " We may add that the paj^er, tji^ogra,-

phy, binding, and in fact the tout ensemble of the book are
creditable to the enterprising pubUshers.

J. MAY, I. P. S. Coimty Carlton.

* * The typogi-aphy, paper and binding are highly credi-

table to the pubhshers, and better still, the matter seems to be
excellent. I trust it will fall into the hands of every advanced
putjil in the province, and especially into those of teachers, and
candidates for teachers certificates.

M. J. KELLY, L. L. B. M. D., I. P. S., Coimty of Brant.

* * It can not fail to be of great service to candidates for

the High Schools, Intel-mediate Examinations for Teachers' Cer-

tificates and for Matriculation in the University of Toronto. The
authors have achieved distinction as Teachers of Mathematics
and the publishers, Messrs Adam Miller & Co., Toronto, deserve

great credit for the mechanical appearance of the work.

J. MAY. I. P. S. Coimty of Carlton.

I trust this work will be used by every advanced pupil

In the province, and especially by Teachers and Candidates for

Teachers' Certificates.

J. J. MAGEE, B. A., H. M., Uxbridge. H. S.

* • * I conbider th«m the best collection of Arithmetic

problems that has vet appeared. My experience as teacher has
been that the textbooks did not furnish sufficient vaiiety of ex-

amples. This book suppUes a want felt by most teachers. The
" Unitary Method " deserves especial notice as afforchng one of

the best means of drawing out and strengthening the mental fa-

culties.

J. M. PLATT. P. S. I.. Pioton.

This book cannot fail to prove a very great boon to

Teachers, who have exhausted their store of questions for month-
^

ly examinations &c., and as an exercise book for pupils it has uc
lunerior.



EXAMINATION PAPERS IN ARITHMETIC.

THOMAS PEAKCE, P. S. I., Co. Waterloo.
* * It can be used wth advantage by pupils in the foui-th,

fifth, and sixth classes in the Public Schools and by all High
School Pupils. I consider the work will be espociallv useful, how-
ever, to persons preparing for Teachers' Examinations.

I. J. BIRCHARD, Toronto Public Schools.

Just the thing for those students, who, having worked
through the ordinary text books, still find theu- knowledge of
Arithmetic imperfect.

J. A. CLARK, M. A.. H. M.. Picton, H. S.

* * * The •' Unitary" method, upon which so mnc ^-^tress

Is laid in examinations, is here explained, and illus i..Led by
numerous and varied sets of problems, teachers will recognizv
the advantage of obtaining the work at once.



J BEATTY & CLARE'S
,

BOOK - KEEPING;
A Treatise on Single and Double Entry Book-Keepino,

FOR USE IN HIGH AND PUBLIC SCHOOLS,

By S. G. Beatty, Principal Ontario Commercial College, Belle-

ville, and Samuel Clare, Book-Keeping and Writing

Master, Normal School, Toronto.

PRICE 70 CENTS.

T. O. STEEL, Inspector, P. S. Co., Prescott.

* * * I consider " Beatty & Clare's Book-keeping" plain
and simple, yet saffixjiently comprehensive foi all practical pur-
poses, and especially fitted for a school text book.

WM. TASSEE, L. L. D , H. M., Gait, Col. Institute.

* * * Simple, clear, devoid of confusing definitions and
very practical throughout.

J. W. CONNOR. B. A., H. M., H. S., Berlin.

* * * I consider it the best elementary work on the sub-
ject that I have yet seen.

D. C. McHENRY, M. A. Princpal, Cobonrg Collegiate Institute.

I consder Beatty & Clarg's Book-keeping au excellent text
book.

A. YOUNG, Principal of Berlin, C. S.

The work on Book-keeping by Beatty & Glare is the best that
ever saw.

JOHN WILSON. Math. Master, Port Hope, H. S.

* I feel safe in reccimmending the work to my fellow
teachers throughou*} the ProAiiice, as one well adapted to ensui*e

thoroughness in the art of Book-keeping.

HUGH J. STR\NG, B. A., H. M., H. S., Goderich,

* * Its elucidation of the subject being clear and ade-
quate, the work will prove a valuable aid to all who may wish to
make themselves thoroughly acquainted with the principles of
Book-keeping.

. > J. S. CARSON, Inspector, Middlesex.

* * I am assured from au examination that it is su-
perior to any other work for our Canadian School -.



BEATTY AND CLARE'S BOOK-KEEPING.

GEORGE BLAIK, I. P. 8. Greuville County.

• * 1 consider it the best introduction to Book-keeping
I have yet seen.

A. CARLYLE, B. A. H. M.„ Port Rowan. H. S.

• • * I consider it by far the best text-book on the subject
that I have yet seen.

JAMES MoBRIRN, I. P. S. Co., Ont.

The method of instruction adopted by the authors is simple
natural, and philosophical.

GEO. A. SOMERVILLE, Teacher of Book-keeping, Guelph, H. S.

' Candidates for teachers' certificates will find thie
book superior to any other on the subject at present before the
public.

JOHN SHAW, H. M., H. S., Omemee.
Of the many elementary works on Book-keeping which have

found their way into the school room during my twenty years'
career as a master, I believe Betitty & Clare's will prove the
most valuable to both teacher and pupil. It's analytic method
and its short, simple ond comprehensive " sets" are admirably
calculated to fill a want long felt in om* schools.

JOHN JOHNSTON, P. S. Inspector Belleville and S. Hastings.

* "* I consider it the best work on the subject I have yof
fleet; and well adapted for all kinds of schools.

P. C. MCGREGOR, B. A., H. M., Almonfrn, H. S.

* * * It is very practical and analytical and the principles
of both single and double entry are thoroughly explained.

M. McPHERSON, M. A., H. M., Prescott, H. S,

I have submitted Beatty & Clare's Book-keeping to two
practical Book-keepers, who are also teachers and they speak of
it in very high terms. After a careful examination of the
principles and details of this work, I can fully recommend it as
a very suitable text book for our High Schools .

W. H. TAMBLYN. M. A., H. M., H. S., Oshawa.
* * * I can heartily recommend Beatty & Clare's Book-

keeping for the following reasons :—the definitions and explana-
tions of the use of the various books are very clear, the reasons
for difierent steps are well shown ; the order of closing ledger
accounts, the difi'erent forms of " Trial Balance " and directions
for the detection and correction of errors in it and in the several
books used, are very good, indeed, while the Reviuw Questions at
the end of each set are very valuable to the student.

WM. WILLIAMS, B. A., Head IMaster, Collingwood H. S.

* * * I c is the most suitable work on the subject, for our
Canadian Schools that I have yet seen.



BEATTY AND CLARE'S BOOK-KEEPING.

F L.MICHELIi, B. A., Head Master, Perth High School.

* * * It is in every respect a practical treatise and not a
Bummation of forms that may do very we'l in the school room,
but must be discarded in the office.

' Its introduction will bo a
decided advantage to the pupils of our High Schools.

JaMES LUMSDIN, M. a., Head Master, Port Dover, H. S.

* * The explanations and directions given are clear and
comprehensive, and the exei'cises proceeding gradually from
the more suuple to the more complicated forms of business are
w 41 adapted to gi'ouud the pupil thoroughly in the principles
oi a mercantile education.

J. MXLLAR, B. A., H. M., H. S., St. Thomas.
* * * I am satisfied we have nothing of the kind so well

adapted for preparing caEdidatos for the H. S. Intei-mediate
and Teacher's Examinations. There is uo doubt it will come
into general use.

M. J. KELLY, L. L. B. M. D., I. P. S., County of Brant.

* * * In clearness of arrangement, in completeness and
eomprehensipeness of details, in typographical neatness and
accuracy, it surpasses any book now in use in this Province on
the same subject—I can most cordially recommend it to the
teachers of our High and Puolic Schools.

JOHN KING, A. M., L. L. D.

* * * For school work I consider it superior to any other
that I have examined. The explanations are clear and compre-
hensive, evidently coming fi-om practical teachers who know
the points that are likely to bewilder the young student.

ROBERT TORRANCE,, P. S. I., Guelph.
* * * It is clear and simple in the explanations given, its

arrangement is good, and a large amount of useful iuformation
on the subject is condensed into small compass.

H. M. HICKS, M. A., H. M., H. S., Trenton.

* * It seems to me much better adapted to the present
condition, and wants of our- schools, than any other work on the
subject with which I am acquainted.

P. L, pnRLAND, B. A., Prin. Newburgh Academy.
* * ^ For use in our High aud Public Schools it is decided-

ly t^x^ best work on the subject that we have and cannot but
meet with approvaL



ELEMENTARY STATICS.
BY

THOMAS KIRKLAND, M.A.,

Science Jflaster, JTortnal School^ Toronto,

miCE, SI .00.

W. R, RiDDKU., B.A., B.Sc, MathematicaX Matter, Ottawa Normal
School.

" From a careful examination of it I think it will be of great use
to those preparing for the examinations of the Central Board-

Gko. Baptib, M.A., M.B., Scknce Master, Ottawa Normal SchooL

"It supplies a great want felt by those preparing for Teachers'
Certificates. This—did it possess no other merits—should make it a
great success. It is by far the best text book on the subject for the
schools of Ontario I have seen."

Geo. H. Robinson, M.A., Head Master, Whitby High School.

"It is the work of one of the most successful teachers in the
Dominion, and every page bears evidence that it is no hasty compi-
lation, but the fruit of matured thought and experience."

C. J. Macgreqor, M.A., Principal High School, Stratford.

" In the Statics, the treatment of the subject is at once elementary,
and rigid enough to lay the foundation of a<:ciiracy in the further
prosecution of the science."

D. C. McHenry, B.A., Collegiate Institute, Cobourg.

"Among the valuable text-books you havo recently published, none
is more limeh than your ' Elementarj^ Statics.' A work of the kind was
greatly needed, espe'c'ally by High School Teachers ; and it is likely to

meet with very general favour."

^ J. W. Conner, M.A., High School, Berlin.

" Mr. Kirkland has placed the teachers of Ontario under great
obligations by publishing his excellent little work. The arrangement
and clearness of the ' Book work ' and the admirable selection of pro-

blems, would of tJiemselves place the book in the first rank of elemen-
tary treatises ; but, above all, one can trace in everj^ page the result (

"

the" author's practical experience in teaching the subject."



BLBMENTARY STATICS.

Alex. MoaRAT, M.A., Mathematical Master, Gait Collegiate Institute.

" The want of a text-book on ' Elementarj' Statics,' at once scien-

tific and equal to the comprehension of students who know Uttle of

mathematics, haalong been felt. Mr. Kirkland's treatise supplies this

want admirably. I know of no other treatise so suitable as a text-book

for candidates for the ' Intermediate ' and Second Class Certificates.

"

W. W. Tambltn, M.A., Head Master, Oshawa High School.

"After a careful examination of 'Kirkland's Elementary Statics'

Mid a comparison of it with other works upon the same subject, I

have not the least hesitation instating that, in my opinion, it is far

the best out, for all those that are preparing for Teachers' and Inter-

mediate Examinations. The defimtions are very clear ; the problems
are selected with great care and excellent judgment ; the style and
workmanslup leave nothing to be desired."

J, MoRRlsoir, M.A., M.D., Principal, High School, Newinarket.

" 1 have no hesitation in saying that the * Statics ' is the best

elementary work on the subject in our language. Indeed the fact of

its emanating from the pen of so distinguished a teacher as Mr.
Kirkland, is a sufficient recommendation to warrant us in placing it

on our Ust.of text books."

Wm. OiiiVBR, B.A., Head Master, High School, Bowmanville.
" Mr. Kirkland's well-known reputation for mathematical scholar*

ship would, almost of itself, have been sufficient guarantee for his

success ; but it must be added that he has accomplished the work
in a very happy manner. Among its special excellencies must lie

mentioned his dispensing altogether with Trigonometry, requiring only
a knowledge of the 1st Book of Euclid and very simple deductions
from it, his clear enunciations of first principles and graduated series of

exercises leading tlie student on step by step till he has completely
mastered the subject. I have no hesitation in saying that it is far

better adapted to our Canadian Schools than any other work on the
same subject."

Jho. J. Maoee, B.A., Head Master, Uxbridge High School.

" I consider Kirkland's Statics better adapted to the requirements
of those preparing for Provincial Certificates than any other text
book previously authorized or recommended. The fact tiiat it can be
mastered without Trigono metry ^^ill recommend it to many who have
been prevented from studying other works. The examples worked
on each chapter sufficiently illustrate the method to be pursued in all

cases."

George Wallace, B.A., Head Master, High School, Weston.

" Mr. Kirkland's manual on Statics will be of the greatest service

to candidates for Seconds or the Intermediate. I am acquainted with
no book so well suited for those examinations. I shall strongly re-

commend it to my students."

J. W. Acres, B.A., Head Master, High School, Paris.

" I shall feel much pleasure in recommending its use in the
Paris School, and consider that in so doing I shall consult the best in-

terests of the pupils."



ELEMENTARY STATICS.

D. H. Hunter, B.A., Head Master, Waterdown High School.
" I have much pleasure in stating, that, from the high reputation

the author has gained as a successful lecturer on Philosophy, I was lei
to expect a good work on Statics, and have been in no "way disapn
pointed. The work has fully come up to my expectations. It has been
introduced into the High School here, and is gi\iug great satisfaction."

F. L. Mitchell, B.A., Head Master, Perth Hijh School.

"The definitions are clearly expressed, the examples plain to the
average student, and the problems well selected and judiciously ar-
ranged."

C. Fbsskndbx, B.A., H^ad Master ofHigh School, Brampton.
"The definitions and explanations are admirable, containing just

what is necessary and sufficient, and the problems are numerous and
well belected."

W. A. WHTrNBY, iLA., H. M. High School, Iroquoit,

" I deem the Statics the best I have ever seen.

"

P. A. SwiTZBB, M.A., Head Master, OakvUle High School.

" 'Kirkland's Statics,' emanating from the source it does, could not
be other than it is, a very excellent work, and will give a fresh impulse
and interest to the study of Natural Philosophy."

M. McPhbrsok, M.A., Head Master, High School, Prescott.

•' I can use ' Kirkland's Statics ' as a Text Book with pleasure and

John Shaw, Head Master, High School, Omemee.
"I have carefully read ' Kirkland's Statics.' It is an excellent ele-

mentary work."

P. C, McGrkgor, B.A., Head J/asfcr, Almonte High School.

" I consider it the best elementary work on Statics, and have in-

troduced it into the Almonte High SchooL"

N. J. Wellwood, B.A.. Head Master, OakviUe.

'"Kirkland's Statics' is admirably adapted for class work, and is

well calculated to meet a want long felt in our High Schools."

A. Ant)rew8, Head Master, Niagara Hiih School.

" Mr. Kirkland has succeeded in beautifully simplifyins,' the Science
of Statics and investing it with charming interest for the student as
well as the mathematician. Tliis admirable treatise will attract many
to the domain of Natural Philosophy who have hitherto been wont to
res:ard it as a region beyond their reach. It is now the text book of
my school, and the class taking up tliis subject are delighted with the
clear definitions, lucid illustrations, and timely hints of the author."

Ed. Poole, B.A., Head Master, Fergus High School.

" The explanations and solutions given will be of great assistance
both to those who have to read up in a short time, and to those that
have to read up by themselves."



BLBMENTARY STATICS.

J. Arthur Houston, B.A., Head Master, Hamkeshury High School.

" I am very much pleased with the work, and have already begrun

to make use of it in my school. I consider it just the book we required

in the High Schools."

H. M. Hicks, M.A., Head Master, Trenton High School.

"The subject is well arranged, the explanations are very clear,

and important facts are brought prominently before the notice."

P. L. Borland, B. A., Head Master, High School, Newburgh.

" For oiu- High School work I consider it the best text book that

I have seen on the subject, and I shall at once use it in my classes.

"

Rev. Geo. Blair, M.A., /. P. S., Grenville Co.

" I would strongly recommend Kirkland's Elementarj' Statics to

candidates for First and Second Class Certificates, and for the Inter-

mediate Examinations, for whose use it is intended. The subject is

treated mathematioally, yet in the simplest manner, requiring only a

knowledge of the First Book of Euclid, and of Algebra as far as Sim-

ple Equations."

Rev. Robert Torrance, P. S. I., Town of Guelph.

" I am satisfied that the treatise is one that was needed for our
schools, that it will make an excellent text lx)ok—the best to be had—
and that it must be introduced into schools preteuding- to any degi-ee

of literary standing. Teachers \\ill find in it valuable assistance for

their work among their jiupils ; and those who are looking forward to

teaching as a life-work will be materially helped by it in their prepa-

ratory studies."

Thomas Pearce, P. S. Inspector, Co. Waterloo.

" I have no hesitation in recommending it to candidates for First

and Second Class Certificates as superior, for their purpose, to anjiihing

on the subject at present available."

S. D. Tlatt, B.A., P. S. Inspector, Picton.

" It supplies a want frequently expressed to me by teachers, for

some work on the subject not requiring a knowledge of Trigonom-

etry, and within the comprehension of the senior classes of our Pub-

lic Schools. This place, I believe, the present book well calculated to

fill, and therefore would verj' highly commend it."

Wm. Mackintosh, P. S. Inspector, Madoc.

" It combines, in my opinion, more valuable features than any

other work on the subject with which I am acquainted."

James Cotle Brown, P. S. Inspector, Co. Peterboro'.

" I consider it one of the best Text-books that has yet made its

appeai-ance."

Q. Young Smith, LL.B., P. S. In8j)ector, Town of Whitby.

" Mr. Kirkland, in his Elementary Statics, hag given a great

deal of useful information in a form that will be very useful and ac-

ceptable to both teacher and pupil.



ELEMENTARY STATICS.

J. ^fTLLAR, B.A., Principal, Hufh School, St. Thomof,

"To jnepure candidates for the H. S., Intermediate or Teachers'
Exaniintions, there is nothing better than this publication."

E. L. Chamberlain, B.A., Head Master, High School, Gananoque.

"I have examined the work with much pleasure, and find that
^it covers the subject in the most satisfactory manner."

John Kikg, A.M., LL.D, Principal, Caledonia High School.

" I have carefully examined Kirkland's Statics and find it a great
improvement on the few similar ones already in use in our schools.
The principles are lucidly explained and illustrated, examples are
worked out, and each lesson is followed by a series of graduated
questions requiring a thorough grasp of principles for their solution.

A very commendable feature of the w<.rk is, that all the typical
problems are solved independent of Trigonometry, and those proofs
in other works requiring a knowledge of the Sixth Book of Euclid
are beautifully demonstrated by the First."

John Wilson, ifath. Master, Port Hope High School.

"The arrangement of the work is good, the problems appended
to each section are well selected, and the hints on the solution of the
more difficult form an admirable feature of the book."

Wm. Williams, B.A., Head Mader, High School, Collingicood.

" It is unquestionably by far the best treatise on the subject, for
Intennediate and Second Class work yet published. It excels in the
clearness and fulness of the theoretical part, as well as in the number
and character of the problems set."

D. A. McMiCHAEL, B. A., Head Master, Strathroy High School.

" It is midoubtedly the best work on that department of Natural
Piulosophy at present available for candidates for the Intermediate
and Second Class Examinations."

D. Francis, Math. Master, Collingwood High School.

" Tlie work has no equal on the subject for Canadian School pur-
poses. Admirably graduated exercises—avoidance of abstnise theory
—clear explanations are marked features of this very-much-needed and
very valuable addition to our School Book Series."

John Moore, M.A., LL.B., Head Master, Norwood High School.

" In the extent to which the subject is treated, in the ain-angement
of its divisio4is and subdivisions, in the clearness and conciseness of
the demonstrations, and in the practical character oj the problems,
it leaves little to be desired. It must prove of great value to candi-
dates for First and Second Class Certificates, and is just the book for
High School pupils who are preparing for the Intermediate Examina-
tion."

Edw. T. Crowle, M.A., Head Master, Markham High School.

" In the simplicity yet clearness of the demonstrations, and illus-

trations of principle, it is by far superior to any other work I have seen
on the subject."



ELEMENTARY STATICS.

J. W. Platt, P.S.I., Prince Edward Co.

" I would have been spared a deal of annoyance and mortification

had I been possessed of such a work in m\' youtliful dajs. I hope Mr.
Kirkland will prepare similar jrorks on other branches of Natural
Science, and that his efforts wilabe appreciated by the public, as much
as his works arc admired by mef'

^

F. Burrows, I.P.S., Len. and Ad. Co's.

" It contains everything necessary for acquiring that complete and
rational knowledge of the subject which candidates for Provincial

Certificates are now required to possess."

A. XI- Coll, P. S. Inspector, Chatham.

"This work lias evidently been prepared with immense labour,

as it exhibits proofs, from beginning to end, that both skill and know-
ledge have presided over its execution. The application of Similar
Triangles to the solution of Statical Problems is a great addition to

the intrinsic value of the \vork, and must be new to many of our P. S.

Teachers ; many of whom, though knowing the first six books of

Euclid, would perhaps be unable to apply a single proposition to any
useful pvirpose. The rising generation of Ontario will be greatly

benefited, both in accuracy and in extent of their information on this

subject, if the book becomes one of om- authorized series for the

use of our Public and High Schools."



ANALYSIS
— or—

THE ENGLISH LANGUAGE,
By I. PLANT FLEMING. M.A., B.C.L.

With Sklkctton of Examination Papers from our Canadian Univwubitibs,

Bt W. HousToif, MA, Examiner ik English, Toronto Ukiybrsitt.

FOR USE IN PUBLIC HIGH SCHOOLS AND COLLEGIATE

INSTITUTES.

PRICE, ...
- $1.00.

Oeoror D1CK8OK, B.A., Head Master, Colle^nte Institute, Hmmilton.

" Flfiiiijig's English Analysis has heen used in the Hamilton Collegiate Insti-

tute since 1S7;'..

" I know of no better text book in English Grammar for the Intermediate
Forms in our High Schools and Collegiate Institutes."

J. Sratd, B.A., H^ad Master, ColUfciate Institute, St. Catharines.

" Fleming's Analysis has been in use here for about two years ; it is the beet

wtta-.»*l I know of for advanced pupils—particularly in etymology."

GEORaK WalLACB, B.A., Head Master, H. S., Westim.

" We have used Fleming for nearly one year. It is tlie best book I have ever

taught on the subject during an experience of two years in Canada and eight in

English Qramwar Schools.*'

5". MclNTTRK, M.A., Head Master, H. S., Ingersoll

" nr>miTi>r's AnaTvsis has not been introduced into the High Scnool, IngrersoU,

as a Text Book, but much of its contents has been brought before the notice of
the students in the form of lectures.

" I have carefully examined the work, and I have no hesitation in pronounc-
ing it superior to anything yet presented on the subject of English. It is especially
adapted to Hi^'h .School work. I shall be gratif"-^-' *'^ learn that it is placed on
the list of authorized Text Books."



Fleming's analysts of the knoltstt lanc^uaoe

W. W. Tamblyn, M.A., Head Master, Hi^h School, Oshatva.

"I think that Fleming's Analysis is a very excellent work."

A. P. Knight, M.A., Rector K. C. /., Kingston.

" Accept thanks. It is in my opinion the best School Text Book on the sub
ject that has ever been placed before the public, and supplies a want felt by everj
teacher in the Dominion."

N. J. Wkllwood, B.A., Head Master H. S., Streetsville.

" I consider that it contains much valuable information, and that it is en-
titled to a place on the list of Authorized School Books."

G. Strattchon, Head Master, H. S., IVoodstock.

" I use ' Fleming's Analysis ' to a considerable extent in the higher classes
of the school."

A. MlLLBR, Head Master, H. S., Walkerton.

" I am now using ' Flemin^^'s Analysis ' in my senior class in English Gram-
mar, and must say that I consider it a most excellent text book, and hope to see
it put on the authorized list for High Schools."

Andrew McCulloch, M.A., Head Master, H.S., Drummondville.
" I have used Fleming's Analysis for several years, and from its brevity, clear-

ness and comprehension, consider it especially adapted for the use of senior classes

in our high schools."

L. G, Morgan, B.A., Head Master, H. S., Vienna.

" I am much pleased with it, and hope it will be authorized for use in the
Elgh Schools, as it contains much valuable information not found in any of our
text books. It is a work long needed. The examination questions at the end
will prove very valuable to both teacher and pupil."

A. PURSLOW, LL.B., Head Master, H. S., Pert Hope.

" I have used it extensively in my teaching for two years or more. It has so

many excellencies that I would like to see it/^rwmiw/y authorized, but not pre-

scribied to the exclusion of othera."

W. C. MiDDLBTON, B.A., Head Master, H. i"., Arnprior.

" I consider ' Pleming's Analysis' admirably adapted for the upper forms in

our High Schools."

R. W. Young, B.A., Head Master, H. S., Dunville.
" I think that this work could be used in the Schools with much advantage.

RoBBRT MATHR80N, B.A., Head Master, H. S., Napanee.

'I am very happy to add my testimony to the value of ' Fleming's Analysts
of the English Language' as a text book for High Schools."



rLBVIMTWa'i AKALTSIS OF THB BNOUSH LANOUAOB,

J. Campbell, M.A., Head Master H. S., Napanee.
" I know of no other work of the same size which combines with gram-

mar and grammatical analysis aa exposition of the lo^'ical analysis of
Beutences, a process that makes the study of our language highly intel-
lectual, and that affords, in my opinioc, as good a mental discipline as
the classical languages themselves. Tor High School purposes, such a
work is just what is needed at the present time, as it contains valuable
matter, well arranged in a small space, which will afford great help to
teachers in preparing pupils for the various examiuations now required.
It is aflmirably adapted to the class-room, and I shall be glad to see it

adopted as a Text book in all our High Schools."

J. MoRRiso.v, M.A., Head Master H. S., Neivmarket.
" I have been using the work since it was first published in England, i.e.

about the year 1871. I heartily commend the book."

J. B. Ranrin, B.A., Head Master H. S.. Chatham.
"Fleming's Analysis has been used in the High School here with great

satisfaction."

Rev. B. Bayly. B.A., Head Master H. S., Chatham.
" I consider it superior in many re-^pects to the book which our pupils

are using; and I believe our teachers frequently consult it in preparing
grammar lessons for their classes."

James A. Burgess, Head Master H. S., Eiyicardine.
" I would say that, in adiUtion to advanced and original ^-iews, it has a

style and arrangement specially adai)ted to the encouragement of a taste
for literary culture. It has been for some time in use in the High School
here."

8. Woods, M.A., lite Rector K. C. I., Kingston.
"I have carefully examined Pioming's Analysis, and have no hesitation

In reoommending it very strongly. It fills a place too long unoccupied, by
giving in small space more genuine information on our mother tongue than
any other primary text-book with which I am acquainted. Teacner? gen-
erally, and advanced pupUs at our High Schools and Collegiate Institutes
may glean from its pages facts of the most valuable character."

W. A. Whitntit, M.A., Head Master H. S., Iroquois.
I have carefully examined the Analysis, and I consider it a most valu-

able book. It is what the High Schools have long needed ; viz. : a compact,
cheap, and rehable hand-book of our mother tongue. I intend to introduce
it into the higher classes of this schooL"

J. H. Johnston, M. A.. Head Master H. 5., Thorold.
"1 find it a very desirable work; methoLlical in its arrangement, and

concise, yet clear in its definitions, &c. The ' Et3nn Derivations ' are a pro-
minent and useful feature of the work, while the extensive sets of Exam-
ination Papers greatly enhance the value of the present edition.

M. McPhebson, M.A., Head Master Union Sehools, Prescott.
"I have examined Fleming's Analysis of the Enghsh Language, and

believe it to be an admirable work for teachers, and for the advanced
classes in our High Schools.

J. Cbozieb, B.A., Head Master H. S., Listowel.
" I have examined Fleming's Analysis of the English Language, and

found it to be an excellent work, specially adapted to our High Schools. It
wiU supply a want that has long be^i felt."

Th« work Is a good one.—J. M. DxrwH. B.A., Hsud Matter fj.3., W^lland



fLKMINOS A-KALYSia oy THK KNGLIflH LANGUAGE.

Wn . CoCJHRlHE, D.D., President of Faculty Young Ladies' College, Brantftrrd.

" We have used 'Fleming's Analysis' in the Brantford Ladies' College for Xiat

past two years with great satisfaction. We regard it as admirably adapted for tb€
senior classes of our higher schools and colleges. Your firm have conferred a favour
upon the friends of education in our land, by the issue of a Canadian edition of this

useful text book."

Wm. TASsra, LL.D., Gait ColUgiate Institute.

" I am convinced that from the extent of ground gone over, and the amount of

nformation contained in it, and that from sources from which many are precluded,
that it will be a valuable acquisition to students generally, and especially to Public
School Teachers."

Jaxbs HtJOHBS, P. S. Inspector, Toronto.

"I regard it as a very able and exhaustive work. The explanations of the
principles of English Grammar are clear and simple, and ought to do a great deal

towards remo\ing the mysteries and difficulties which some treatises have thrown
around this important subject. The numerous exercises which it contains, render
it of great value to teachers."

OtOBB. May I.

" For High School purposes and for use in the higher classes of our Public
Schools, Mr. Pleming's Book is unquestionably the very best at present available.

No other volume yet published contains in so small a space so much valuable mat-
ter, well arranged and intelligibly expressed as this one does. It is not surprising,

therefore, that it has made its way rapidly into favor in the schools of Canada, or

that a publishing firm here should have taken steps to secure the pri\ilege of issu-

ing a Canadia7\ edition. The present reprint is from the latest English edition, and
for the information of those not already acquainted with the work if is only necessai7

to state that it contains a number of additional sets of examination papers, and,
what is of still greater importance, a ven.- complete index, by reference to which the
place where any particular word is treated can readily be found. As the etymolo-
gical portion of the work is one of its most important features, the additional con-

venience thus provided can hardly be over-rated."

Ma i.. May 1st.

" This is a class book of exceptional merit, well approved of by our educational

authorities, having been now for some years in use in the Grammar and High
Sehools. For this--the third edition, several important improvements are claimed,

rhere have been added the Examination papers of the Oxford and Cambridge Local

Examinations for the last four years ; which, together with a valuable Etymological
Index, increases very much the utility of the work."



COMPOSITION

EXEKCISB BOOKS,
m THREE NUMBERS.

By James Hughes, Inspector of Public Schools, Toronto.

NOS. 1 «& 2. 10 CENTS EACH. No. 3, 20 CENTS.

THOMAS HENDERSON, Inspector of Public Schools, Paris

* * Am pleased with their adoption ia schools under niy
Inspection.

A. ANDREWS, Head Master, H. S., Niagara
* * * Have used your Composition Exercise Books for some

weeks, and find them just the thing desired for inducing a careful
painstaking style. My pupils take great pride in writing the first

copy so well that they shall not require coiTection and consequent
re-wi'iting. The prominence given to the corrections drives them
to study closely the rules for pimctuation and the principles^ that
govern the structxire of the Enghsh language.

DONALD J. McKINNON, Insp. Public Schools, Brampton.
* * To those who desire to teach Composition systemati-

cally, I can confidently recommend Hughes' Composition Books,
No. 3 for Senior pupils and Nos. 1 and 2 for Juniors.

A. P. KNIGHT, M. A., Rector, Kingston CoUegiate Institute.

After carefully looking over Hughes' Exercise Books on English
Composition, I have decided to use it in the Junior Forms of the
Institute just as soon as the booksellers here can furnish ub with
a supply of the same.

J. M. PLATT, M.D., P. S. Inspector, Town of Picton.

An examination of Hughes' Complete Composition Exercise
Bonks, makes me almost envy the Teachers and Students of the
present. The progress in thescicnce of teaching and the various
inventions to facilitate the imparting of instruction to the young
cannot fail to be gratifving to all who recognize the education of
the youth of the land as the hope and glory of the futm-e. Enghsh
Composition is, to the vouthfvd mind, the pons asikorum of hter-
ar\- pm-suits ; and no single subject has given so much trouble to
Instructors. Your Composition Books make pleasant and easy,
what has heretofore been vexatious and difficult. No school can
be said to be properly equipped without them. Every teacher
must exclaim when he sees them, " just what we want."

- J. B. SOMERSET, P. S. Inspector, Co. Lincoln.
* • ^ ItwillbeamuchneededhelptotheteachingofCom

position in our Schools.



HUGHES' COMPLETE COMPOSITION EXERCISE BOOKS.

W. FERGUSON. Inspector, South Grey.

I have examined "Hughes' Complete Composition Books,"
with much attention, and have uo hesitation in reconamending
their use in my schools. For Senior classes, the No. 3 wUl be found
not only useful but invaluable.

D. McDIABMTD, M.D., Inspector, GlengaiTy.

* * A want is now supplied by Hughes' Complete Ex-
ercise Book, No. 3, which should be introduced into all good
schools.

JOHN J. TLLLEY, Insp'r P.S., Durham Co.

I believe Teachers will find Hughes' Exercise Book No. 3, a
very useful assistant in teaching Composition.

A. SMERLE, Head Master Central School East, Ottawa.
* * * I believe that monthly exercises, conducted in accord

with Mr. Hughes' method, will be found much more profitable to
the pupil, than weekly exercises, executed in the loose and careless
manner so prevalent, with even our best teachers, whUe dealing
with the subject of Composition.

T. O. STEELE, Inspector, P. S., L'Orignal.

* * * Consider it just the thing needed in oui- schools, as it

contains all the essential instructions on composition at a tiifling

cost, thereby saving the expense of large works. I believe that its

introduction into oiu- schools would be beneficial to both pupils
and teachers and I shall most heartily recommend it throughout
my district.

TH. GrRAHDOT, Inspector, P. S., North Essex.

* * * After a careful examination of Mr. Hughes' complete
Composition Exercise Books, I find that they will supply a want
long felt in our schools.

Rev. J. MAY.M.A., Inspector, P. S., Co. Carleton.

* * I have no hesitation in saying that, I beUeve it will

prove extremely useful in the schools of the province.

GEO. W. ROSS, M.P., Inspector Div. No. 1, Lambton.
* * * I approve very cordially of Mr. Hughes' scheme and

feel quite sure that his practical and concise way of graduating
this very imiiortant branch of school exercises, wiU prove a very
valuable assistance to omr teachers in presenting the subject in-

telligently to their pupils. I would be very glad to see it introduc-

ed into all our pubhc schools.

Rev. G. BeU, B.A., L.L.D., Public School Inspector, Walkerton.
" Hughes' Complete Composition Exercise Book, No. 3."

The niles given for language, construction of sentences, variety

of expressions, pimclniation, &c., are short, pointed, clear and easily

applied, so as to bo very useful to the pupils. A system of correct-

ing errors has been adopted which is both convenient and effective.

The arrangement of the blank pages is all that can be desired for

carrying out the nalos. The books of the series are made of good
paper, w^ got up, and very cheap; and their general adoption
will be a great benefit t« both teachers and pupQs.



HUGHES' COMPLETE COMPOSITION EXERCISE BOOKS.

A DDsGWAIiL FOEDYCE, Inspector, P. S. Div. 2, WeUingtonT
The Complete Composition Exercise Book, No. 3, prepared for

use in Schools, I should like to see introduced whenever the
Scholars are advanced the length of taking advantage of it. It
seems to me to be exceedinglj' well adapted for its pui-pose, and I
fell confident that the results of its steady use would be most sat-
isfactory The accompanjTug hints are likewise calculated to add
greatly to its value. The PubUshers, Messrs. A. Miller & Co., de-
serve the thanks of all Teachers for this valuable aid in an im-
portant pai-t of their work which is moreover got up in a very neat
and dm-able foiTU.

G. D. PLATT.B.A., Inspector, P.S.Picton.
* * I have much pleasure in expressing my high estimate

of its value as a school book, both in respect to the much needed
and full directions to the pupil, as well as the superior manner of
its an-angement and finish. It would seem to be the ne plus
ULTRA of Composition Books.

REV. ROBERT TORRANCE, Pub. Sch. Inspector, Guelph.
* * * The insti-uctions or rules given are most valuable,

being clear, concise and pointed, embracing nearly aU that is ne-
cessarj- to be knov^Ti to enable a person to express his thoughts
with precision and force.

J. H. SMITH, Inspector, P.S. Ancaster.

* * * They are superior to anything with which I have met
and supply a want that has long been felt.

REV. R. LITTLE, Inspector P.S., Acton.
* * I have no doubt but it will prove of great service to

the Schools of the Pro\-ince. The pages of Rules on Composition,
punctuation, and list of subjects, are a valuable feature of the
book. I higiily commend the plan of the exercise book proper, as
it allows space for coiTections and remai-ks by the teacher, both
on the page for first copy, and for corrected copy. In the Schools
of this County in which it has been used, it has proved a decided
success. I hope it will soon be used in every school in Halton.

CLARKE MOSES, P. S. Inspector, Co. Haldimand.
* * * I have recommended their immediate use in the Pub-

lic Schools of this County, and have not the least doubt but that
they will meet with the hearty approval of the teachers.

G. YOUNG SMITH, L. L. B., Tnspector. P. S., Whitby.

Hughes' Complete Composition, as the name impUes, appears
to me to be as complete a system of school work as weU could be
contrived. It is neat and compact in its aiTangement, simple and
comprehensive in its object and wiU be found a viduable addition
to our School series, as it treats of a subject which has heretofore
been much neglected in our PubUc Schools. I hope to see all om:
teachers give it a fair trial, and feel sure that both they and the
pupils who use it will receive great benefit therefi'om.

W. S. CLENDENNINQ, Inspector, P.S., East Bruce.

I hail Composition Exercise Book No. .3, as a boon to our
schools. * • With its assistance a subject hitherto difficult and
inefficiently taught is made comparaliyely easy and interesting.



NEW PUBLICATIONS.

Reid's English Dictionary - - $1.00
* The Tolume is neatly got up ; the type clear and

legible ; the binding strong, and the size conyenient.

It is intended for a School Dictionary, and we do not
know u more suitable one to be placed in the hands of

Pupils, whether attending our Public or High Schools
and Collegiate Institutes. It gives both the meaning
and deriyation of words, and indicates their pronunci-
ation—omitting none of those in common use. At the
close of the volume there is a vocabulary of roots,

which will be found very useful, and this is followed

by an accented list of Greek, Latin, Scripture and Geo-
graphical names, amounting to upwaidB of fourteen

thousand,

—

Ouelph Mercury."-
" * * I fiind the arrangement simple and plain,

well suited for the use of Schools. * * I will take
pleasure in recommending the work to my Teachers
and theu: Scholars.—B. B. Gabmav, M.A., P. S.

lfupeeU>r, Gomwail.
" As a conyenient and cneap Etymological Dic-

tionary, I find it deservedly popular among our
Teachers."—F. Bubbows, P. 8. Inspector. Napanee.

« Beid's Dictionary has long been in our school,

and considering its price, I think it is the best fat

the young student."—W. A. WnmraT, M.A., JTJMid

Matter, Iroquois High School.
<< « « It meets a want that no other supplies

In an equal degree. Its chief excellence is its com-
pleteness in reference to derivation, and especially

Saxon derivation, which has been almost entirely neg-

lected in the preparation of Dictionaries for school

pmposes, and indeed in our system of instruction as

well. I like also the collection ofBoots atthe end, with

their meanings. I have no hesitation in recommending
it both for our High and Public Schools."

—

Wiluui
Ouma B^^ Ssad Master, Bowtnanville High School.

ADAM IMILLER A CO.
U WtUingt&n 3L Wut, Toronto.



Used in nearly all the principal High and

Public Schools of Canada.

HUGHES' COMPOSITION BLANKS, No. 1- lOa

2- loc.

3- 20c.

CANADIAN SPELLING BLANKS, No. 1- loc.

2— loc

3- loc

STANDARD DICTATION BLANKS, No. 1- loc.

2— loc.

3- loc.

DR. DAVIES' GRAMMAR BLANKS, No- 1- loc.

2— loc.

3- 15c

4- 15c:

BEATTY S HEAD LINE COPY BOOKS, in 9
NOS. Until 1st J.-«iuary', 1878, Tracing and Short Course,

Nos. 1 to 4—

Nos. 5 to 9—

Ordinary retail price, 10c. each.



OAHADIAH 00F7RI0HT EDITIONB.

HAMBLIN SMITH'S STATICS,
With Appendix by Thot. Kirkland, M.A., Skienas

Matter Normal School, Trwmt*.

Prie* 90 —ax^

Hamblln Smith's Hydroftetlci. T5 cento.

** Th«r« are few books in elemenUry mathenttticiJ science that

I can more oonfldentljr recommend The arrangempnt of the
'* book work " is admirable, its treatment clear, and the subject

made as elementary as it can be, consistent with a sdentiflc treat-

ment of it. In such a study, the working of problems will excite

the same pleaoare and impart to the subject the same interest

that the condacting of •xperiments does in chemistrr. The ex-

amples at the end of each chapter are well selected- sunple at tb«
beginning, progreMire. and ending with problems of saffldent

difficulty. The appendix lends an additiooal interest to the Osa*.
diftB edition. utkcd Baxik, B.A.,

<*lUth. Tator, Uniy. OoUeg«. Totonta*
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